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ENGRAVING 


CHAPTER I 
A SKETCH OF THE HISTORY OF ENGRAVING 


ENGRAVING is the art of cutting lines, designs, objects, 
inscriptions, on any suitable substance, such as stone, 
metal, wood, bone, ivory, etc. 

Some of the branches of the art are of great antiquity. 
The Egyptians engraved their ornaments, their statues, 
obelisks, mummy cases, and other things.  Cleo- 
patra’s Needle is a standing example of engraving on 
stone. The reader may say, “ But Cleopatra’s Needle 
is carved.”’ Well, if it is, so are all the earlier wood- 
cuts, and it would be possible to take an impression 
from Cleopatra’s Needle either in surface or in intaglio 
printing. This is the reason for calling it engraving. 

The first engravings for the purpose of taking impres- 
sions or prints of the design engraved, cut, or carved 
were upon wood. Playing cards were, in all probability, 
the first kind of engraving either on wood or on metal. 
The earliest engraving (dated 1423) was “ St. Christopher 
bearing the Infant Christ,’’ measuring 114 by 8¢ in. 
A print or proof, which was no doubt taken by hand 
and afterwards tinted in colours, was discovered by 
Heinecken (a collector of engravings) in the library of 
the Convent of Buxheim in Swabia. It was pasted 
inside the binding of a manuscript (Laws Vsrginss). 
Mr. W, J. Linton, one of the nineteenth century masters 
of wood engraving, and author of The Masters of Wood 
Engraving, writes: “I am well content to give some 
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words of unstinted praise to our St. Christopher for 
the design’; and finishes by saying, “I can forgive 
all shortcomings; these old-century men were in earnest.” 
The manuscript has another print, “‘ The Annunciation,” 
pasted on the end cover. It is similar in size to the St. 
Christopher, and is printed in a dark-coloured ink. 
This is attributed by some to the same period, but by 
others is thought to belong to a totally different school. 
This manuscript is now in the Spencer Library at 
Manchester. There is also in the library another print 
about the same period (“ St. Bridget of Sweden ’’), 
which is coloured by hand. Heinecken writes : ‘‘ Having 
visited a great many convents in Franconia, Swabia, 
Bavaria, and in the Austrian States, I everywhere dis- 
covered in their libraries many of these kinds of figures 
engraved on wood. They were usually pasted either at 
the beginning or the end of old volumes of the fifteenth 
century. These facts have confirmed me in my opinion 
that the next step of the engraver on wood, after playing 
cards, was to engrave the figures of Saints.” 

Papillon states that the earliest wood engravings 
were by Cavaliere Alberico Cunio and his sister Isabella 
(1284). They engraved upon wood with a knife “‘ The 
Chivalrous Deeds of Alexander the Great,” printed 
copies of which were distributed among their relatives, 
and one given to Pope Honorius IV. Abbé Zani and 
Emeric David have both admitted their authenticity, 
although the prints have vanished. 

About the first part of the fifteenth century many 
books were printed on one side of the paper only, with 
iulustrations engraved on wood (in line). The lettering 
was also engraved in one piece. Some of the illustra- 
tions are about 10 by 8 in.; these are known as block 
books (the wood engravings being called blocks), 
as the Speculum Humanae Salvationts (“ Mirror of 
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Salvation ”), Biblia Pauperum {"' Bible of the Poor ”’), 
and Apocalypsis Sancts Johanms (‘‘ Visions of St. 
John”’). 

There are many block books in the Spencer Library, 
Manchester, the Bodleian Library; Oxford, and the 
British Museum Library. The prints are all nameless 
as to designers or engravers, and were executed in line 
or with very little shading, and no doubt they were 
intended for colouring by hand. One of the first books 
of importance printed on a press and from movable 
type was the celebrated Bible produced by Gutenberg 
at Mentz about 1455. <A copy of this work (which is 
very scarce) fetched £3,900 at the Theobald Sale in 
1884, being bought by Quaritch. The first known book 
printed from woodcuts and type is the Speculum 
Humanae Salvationts. The woodcuts are printed in 
brown ink, and the type is printed in black; this would 
allow the cuts to be coloured with more effect. 


THE INVENTION OF PRINTING FROM 
MOVABLE TYPE 


Gutenberg, Jonannes or Henne (originally Gensfleisch), 
born in Mainz about 1400, died 1468. 

Coster (Laurens Janszoons), or Koster, of Haarlem, 
is stated by Hadrianus Junius in his Batavia (1588) to 
have invented the art of printing with movable type. 
Henry Morley in English Writers, VI (p. 279), says: 
“‘ There is no mention of Coster as a printer earlier than 
the year 1550.” 

Ulrich Zell, the first printer established in Cologne by 
Gutenberg, contrasts the process practised in the Low 
Countries before the second half of the fifteenth century 
with the improved process of Gutenberg, and also states 
that the first step taken in the invention was in the 
printed copies of Donatus about 1440. Even if this 
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date is correct, the marked improvement made by 
Gutenberg establishes his name as the recognized 
inventor of the art of printing with movable type (it must 
be understood here that movable type means that each 
letter is engraved separately), and the works published 
by Gutenberg, Letters of Indulgence, the Bible, etc., are 
superior to anything produced in the Low Countries. 

Joseph Cundall states in his history of wood engraving 
that it is owing to the rival claims of two Archbishops 
that the city of Mentz was sacked. Gutenberg’s part- 
ners, Fiirst and Peter Schoeffer, and his assistants were 
scattered, and a few years afterwards printing presses 
were in use in most of the large towns in Germany, 
Netherlands, Italy and France, and also by Caxton in 
London about fifteen years later. In 1459 Fiirst and 
Schoeffer printed at Mentz The Psalter. This is the 
best printed book of the period; the initial letters 
printed in red and blue were probably designed and 
engraved by Schoeffer. 

In 1486 Bridenbach’s Travels was printed by Erhard 
Renwich. The frontispiece is a distinct improvement 
in the art of wood engraving, cross hatching being used 
in the shadows; the design also has more imagination. 
The designer and engraver are unnamed. 

At this period designing and engraving were showing 
considerable advance. 

William Caxton (born in Kent about 1422, died at 
Westminster 1491) was the first English printer. Appren- 
ticed as a mercer in London, he went to Bruges about 
1465, became Governor of the English Association of 
Merchant Adventurers, and translated Kecueil des 
Histoires de Troye. De Vinne, in The Invention of 
Printing (p. 507), says: ‘‘ The first book printed in 
English, the Recuyell of the Historyes of Troye, a stout 
folio of 351 leaves, does not contain the date of printing 
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nor the name or place of the printer.” Caxton returned 
to England in 1476, set up a printing press at West- 
minster, and was constantly engaged in translating and 
printing until his death. Wynkyn de Worde, one of 
his assistants, became his successor in 1491, and lived 
in Fleet Street from about 1502 till the time of his death 
(about 1535). 


NIELLO ENGRAVING 


A plate of silver, cup or chalice, has its surface pre- 
_ viously engraved in intaglio to form a design or pattern. 
The engraving is then filled in with a black alloy, and 
the whole polished to one surface. The process was 
also reversed to give a silver design on a black surface. 

Impressions were taken from niello engravings before 
filling in. These impressions could have been taken 
either as intaglio or as surface impressions, and it is 
throught that the art of engraving on metal originated 
from such impressions in the fifteenth century by Maso 
Finiguerra, the Florentine goldsmith, about 1452. It 
is also stated by De Vinne (Invention of Printing) that 
prints by this method were made in Germany as early 
as 1446. Zani found (1797) in the print room of the 
Paris Library an impression of a niello before the plate 
was filled in. It isa Pax, and measures 130 by 87 mm. 
(t.¢., about 54 by 3, in.). The plate was engraved by 
the goldsmith Tomaso or Maso Finiguerra. The original 
niello is in the Uffizi (Florence), the subject being 
the Coronation of the Virgin. The print is called a 
niello. 

Although, as already stated, the niello plates before 
filling in could have been either intaglio or surface 
printing, Finiguerra does not appear to have used the 
art for printing, and it was some years afterwards that 
Baccio Baldini, Botticelli, and Pollajuolo, with others, 
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started the Florentine school of engraving. Germany, 
however, was profiting from the discovery of Finiguerra. 
The Sibilla Cumana is a typical specimen of Baccio 
Baldini’s work at the beginning of the sixteenth century. 

Andrea Mantegna, the celebrated Italian historical 
painter and engraver, engraved about twenty plates, 
historical, religious, and mythological; among them 
“The Entombment ” and “ The Triumph of Julius 
Caesar,’”’ which are far more vigorous than the Florentine 
school. 

Sandro Botticelli, born Alessandro Filippi at Florence, 
painter of many beautiful pictures and engraver, designed 
a series of illustrations for the Divina Commedia of 
Dante, the majority of which are in the museum in 
Berlin, and a few in the Vatican. Ruskin speaks of 
him as the greatest of all Southern engravers. He was 
a follower of Savonarola and died in poverty. 

Aldus Manutius, or Aldro Manuzio (born in Bassiano, 
Italy, in 1450, died in Venice in 1515), an Italian classical 
scholar and celebrated painter, founded the Aldine 
Press in Venice about 1490. He published the Greek 
classics and Latin and Italian works. Wood engraving 
in France was of about the same quality as the Italian 
of this period. In 1499 Manutius printed in Venice 
the Hypnerotomachia Poliphils (‘“ Dream of Poliphilo ’’). 
The designs are poor for Italian art, and the engravings 
are not so good as the German of the same period. An 
abridged copy of this work was printed in London for 
Simon Waterson in 1592. Kerver printed a French 
edition, with French illustrations, in 1561. 

Wood engraving and intaglio were of a very poor 
description before the Master, an anonymous artist, 
founded a German school of engraving. Martin Schon- 
gauer, born in Kolmar, Alsace, an historical painter 
and engraver, is said to have been the greatest German 
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engraver of the fifteenth century: “Jesus Betrayed by 
Judas,” ‘‘ The Entombment,”’ “ The Flight into Egypt,”’ 
etc. Schongauer was called the ‘Master of Kolmar, 
and his influence extended all over Germany, also to 
France and Italy. Even Michel Angelo painted a 
‘“‘ Temptation of St. Anthony ” from one of Schongauer’s 
engravings. 

At this period in Germany great advancement was 
made in line engraving (intaglio). Wood engraving, 
however, stood still. The Italian school of wood 
engraving was considerably better (see The Decameron, 
1492), and it was not until the time of Albrecht Diirer, 
the great master of wood engraving in Germany, who 
published his first work about 1496, that wood engraving 
began to show any great improvement. Diirer, who 
was born in Nuremberg in 1471 and died there in 1528, 
was a famous painter and engraver and the tounder of 
the ‘German school of wood engraving. The son of a 
goldsmith, he worked at that art for his father, and was 
apprenticed to Michael Wolgemuth from 1505 to 1507. 
He visited Venice, where the engravings of Mantegna 
much impressed him. Returning to Nuremberg, he 
became Court painter to the Emperor Maximilian. It 
is also stated that he was the inventor of etching. As 
a wood engraver and designer he has a higher reputation 
than as a painter. There are about two hundred wood- 
cuts attributed to him: “The Apocalypse ’”’ (sixteen 
cuts), “‘ The Greater and the Lesser Passion ”’ (forty-nine 
cuts), etc. His copper plates number about one hundred: 
“Death of the Devil,” “ melancholia, ” “The Little 
Passion ”’ (sixteen plates), eto. 

Hans Holbein (1497-1543), Bavaria portrait painter 
and wood engraver, son of Hans Holbein (1460-1524). 
The series of designs for The Dance of Death was en- 
graved on wood by Hans Liitzelburger, published 1538 

2—(14818) 
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to 1547. This series is known as the Holbein wood 
engravings. Holbein came to England first about 1526 
or 1527. In 1528 he went back to Basle, and returned 
ta England in 1532 and became portrait painter to 
Henry VIII. About 1536 he painted many portraits 
and religious subjects, also “‘ The: Ambassadors ”’ in the 
National Gallery, 1533. His death occurred in London 
in 1543. 

_ In England from 1540 to 1545 maps were engraved 
in line by Cole and Ryther. 

From 1589 to 1604 William Rogers engraved a number 
of portraits. The full-length one of ai Elizabeth 
is perhaps the best example. 

Simon Van de Passe, the Dutch sariyer his father 
and brother William, helped the development in Eng- 
land with a school of engravers. Payne, one of their 
students (1616-1691), was noted especially for his 
portraits, as'was his son (1656-1700). 

In 1623 Martin Droeshout engraved the portrait of 
Shakespeare for the first collected edition of his 
“ Comedies, Histories, and Tragedies.”” Born in London - 
in 1601, he was the son of Michael Droeshout, also an 
engraver. \ 

William Marshall was the most prolific of the engravers 
of the first half of the seventeenth century. At this 
time Robert Van Voerst, Lucas Vorsterman, and 
Cornelis Van Dalen, the Flemish engravers, were 
working in England. 

Robert Vaughan, in the year Cromwell died, published. 
a print called “‘ An Age for Apes,” in which he clothed 
ape-like figures in the costumes of the day. 

George Glover and William Faithorne, pupils of John 
Payne, were greatly influenced by Vorsterman, who, 
while working in the employment of the Ear] of Arundel 
and the King, engraved “ Thomas Duke of Norfolk,” 
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atter Holbein, and ‘‘ St. George and the Dragon,” after 
Raphael. These engravings were such a revelation to 
the two Englishmen that Glover at. once executed a 
few fine portraits: “ Sir Edward Dering,”’ after Cornelis 
Janssen, “ John Pyon,” after Edward Bower, and 
“Sir Thomas Urquhart.” 

Peter Lombart, a Dutch engraver, Who studied and 
worked in Paris, came to London in 1648. He engraved, 
after Vandyck, “‘ The Countess of Morton,” “ Countess 
of Devonshire,’ ‘‘ Lucy the Countess of Carlisle,”’ and 
others; he also engraved Vandyck’s well-known picture 
of Charles I. Prints from this plate sometimes have 
Cromwell’s head in place of Charles and changed again, 
an old practice of the early engravers, who used their 
plates over and over again to represent other people, 
sometimes changing only the head and the title. Some 
were done for political reasons, and some through death. 
Lombart engraved many portraits before he returned, 
in 1662, to Paris, where he died. 

William Faithorne, who was the first great master of 
line engraving, raised engraving to its place in Art, 
equal to any work being done in France, Italy, or Ger- | 
many. To quote Faithorne’s own words, “‘ The result | 
of air, the symmetry of parts, thé exact harmony of 
proportions, of lights and shadows, may be performed 
to the height in Graving.” 

Ludwig Von Siegen published a print in mezzotint 
engraving in 1642 (the portrait of Princess Amelia 
Elizabeth of Hesse). Twelve years afterwards he 
revealed the method to Prince Rupert. 

Prince Rupert, Prince pf the Palatinate, born in 
Prague in 1619, died in 1682, third son of the elector 
Palatine Frederick V and Elizabeth Stuart, daughter 
of James I of England, in 1654 introduced the art of 
mezzotint into England. His engraving of “ The 
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Executioner of St. John the Baptist ” is an example: a 
figure holding in his outstretched hand a severed head, 
after Jusepe Ribera, called Spagnoletto. Rupert fought 
for his uncle, Charles I of England, in the Civil Wars 
as a cavalry leader, and it is rather curious that he 
should have chosen such a prophetic subject to mezzo- 
tint. There is a story told by Horace Walpole to the 
effect that Prince Rupert, whilst watching a soldier 
cleaning the barrel of his musket, which had become 
rusty through being on sentry-go all night, noticed that, 
as the soldier cleaned off the rust, there remained a 
pattern pitted into the steel, and from this he conceived 
the idea of mezzotint engraving. This is a pretty 
story, but Prince Rupert did not invent mezzotint, or 
mezzotinto as it was then called. 

William Sherwen was initiated in the art by Prince 
Rupert, and a dated mezzotint, a portrait of Charles II 
(1669), established him as the first Englishman to practise 
the art. 

Francis Place, born in 1647, engraved in mezzotint a 
portrait of Charles I after Vandyck and others, all 
Possessing considerable charm. 

Abraham Blooteling, a Dutch line engraver, born in 
Amsterdam in 1634, studied the art of mezzotirit and 
considerably improved the method by inventing the 
rocker for laying the ground. By this method the grain 
was made finer and the tones were made richer. His 
portraits of the Duke of Monmouth, the Duchess of 
Portsmouth, Catherine of Braganza, and Charles II 
showed so much advance in technique, skill, arid drawing 
that Lely must have been astonished at the improvement 
on his own paintings. 

Portraiture in mezzotint was becoming very fashion- 
able at this period. The Duchesses of the Court of 
Charles II were all engraved, and a pretty collection 
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they make ; also Nell Gwyn and Moll Davis, the actress 
and dancer. These portraits were engraved mostly by 
Dutch engravers, who kept the secret of mezzotinting 
to themselves. However, Edward Luttrell, an Irish- 
man, was so charmed by the art that he set out to teach 
himself, and whether he purchased the secret through 
Lloyd, the print-seller, or from Blois, one of the Bloote- 
ling’s ground-layers, for forty shillings, or whether he 
obtained it from Paul Van Somer, the Dutch engraver, 
he certainly learnt the whole process of mezzotint, and 
afterwards introduced Isaac Beckett, born in 1652, to 
Lloyd, who entered into a business agreement with him. 
Beckett, who became the first English mezzotint 
engraver, a man of artistic instinct and charming 
technique, married a lady with money, and set himself 
up as a print-seller at the Golden Head in the Old Bailey. 
He engraved after Kneller’s portraits and other artists 
of his time. Most of his engravings were done between 
1681 and 1688. “Lady Wilhams’”’ ig considered his 
masterpiece by connoisseurs. 

Robert Williams, a Welshman and a pupil of Theodore 
Freres, a Dutch painter, engraved with a painter’s 
touch and boldness his mezzotint plates of Thomas 
Betterton the actor, Margaret Hughes the actress (for 
whom Prince Rupert forsook his studies), Admiral Sir 
George Rooke (who gave England Gibraltar), and 
“Vanitas Vanitatum,” the girl blowing soap-bubbles. 

In-the reign of William and Mary mezzotinting in 
England was dominating the print-selling world. 

William Faithorne (son of the great line engraver) 
engraved some good portraits. 

Bernard Lens, born in London in 1659, appears to 
have been the first mezzotinter to produce pictorial 
effect, as shown in his nocturne “ Fireworks in St. 
James’s Square.” 
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Then comes the master of the period, John Smith, 
bern at Daventry in 1652 and a pupil of Tillet, Van der 
Vaat and Beckett. Kneller, charmed with his work, 
invited him to live in his house and engrave his pictures 
as he painted them. Smith worked for the print-sellers, 
G. Beckett and others, but finally becoming his own 
publisher he engraved over one hundred portraits by 
Sir Godfrey Kneller and after many other artists of the 
time; he also engraved after Titiens, Correggio, and other 
painters. On the Continent his prints were highly - 
prized. Smith’s prints, which range from the latter 
part of the seventeenth century to the beginning of the 
eighteenth, include William and Mary, Anne, George II 
and the Princesses, the Stuarts, the noted men and 
women of the time, Congreve, Dick Steele, Pope, 
Newton, Kneller, Wissing, Isaac Beckett, Grinling 
Gibbons, Sir Christopher Wren, Mrs. Cross the actress- 
singer, Mrs. Arabella Hunt (famed for her singing, 
personal beauty and charm), the two actors Anthony 
Leigh and William Penkethman, and other portraits 
too many to mention, but all showing the touch of the 
master. ° 

John Simon, the French line engraver, came to London 
about 1665. Here he engraved in mezzotint a number 
of pictorial subjects by Watteau, Rosalka, and others ; 
also portraits after Kneller. 

George White, line-engraver and portrait-painter, 
took to mezzotinting late in life, and introduced the 
method of etching and engraving the plate to give 
brilliancy before rocking the ground. This method 
was later carried out with excellent results. White’s 
engravings are of people of the period. 

Faber, born in Holland in 1695, the son of a mezzo- 
tint engraver. A pupil of John Vanderbank the portrait- 
painter, he engraved some hundreds of plates after the 
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artists of the period from Anne to George II, 1712-1756, 
from Kneller to Reynolds, including Hogarth, also 
pictures by Franz Hals and others. 

Peter Pelham, finding little .work to do in London, 
went to Boston and published ‘the first mezzotint in 
America. 

Peter Van Bluck, Dutch engraver and portrait-painter, 
worked in England from 1723 to 1764; also Alexander 
Van Haechen about the same period. Both engraved 
a number of portraits. 

John Brooks, an Irish mezzotint engraver, founded 
a school in Dublin in 1740. Among his pupils were 
Houston, Spooner, Michael Ford, Richard Purcell, and 
James McArdell. Houston and McArdell came to 
London in 1747. McArdell became the great master 
of mezzotint. He produced plates after Hogarth and all 
the noted painters of the day, but, being a great artist, 
he was not satisfied with them and turned to Vandyck. 
Here both painter and engraver shine forth in the 
engraving of the Duke of Buckingham’s sons, and pro- 
claim him the best mezzotinter of his day. Reynolds 
became eager for McArdell’s interpretation of his paint- 
ings, and in 1754 McArdell began engraving the thirty- 
eight of his portraits before he died. These belong ‘to 
the middle period of the painter’s works. The charm 
and dignity of the ‘fine ladies and gentlemen he 
engraved are due to the great artistic excellency of his 
mezzotinting. 

Advance in art was going on apace. Exhibitions 
were being held, the Society of Artists was formed, 
and from its dissensions arose the Royal Academy. 

Richard Houston’s engravings are remarkable for 
their artistic rendering, the delicate lights and shades 
in his mezzotints showing a fine promise of great 
things, and great are his engravings after Rembrandt; 
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his portraits are after the painters of the period. 
Spooner did some mezzotints, but he was uncertain, 
as was Richard Purcell, who, through his love of 
pleasure, got into debt, and, having obtained advances 
from most of the publishers for work to be done, was 
at last put into the Flett Prison as a debtor by Sayer, 
who kept him there copying other engravers’ plates 
until he died, at about thirty years of age. Edward 
Fisher’s finish, even to the subordinate parts, is said to 
have caused Reynolds 1o complain, but Fisher’s prints 
are eagerly sought for by the connoisseurs for their 
finish. Among the many portraits he engraved is one 
of Paul Sandby, by Cotes. Sandby introduced aquatint 
into England. 

James Watson, one of McArdell’s pupils, engraved 
over fifty of Reynolds’s pictures. He was one of the 
most conscientious engravers, and would discard a 
plate if it did not satisfy his artistic sense, and start 
it all over again. He exhibited at the Society of Artists 
at the age of twenty-two, and became a member. All 
his engravings show the artist and the skilful engraver’s 
touch. His engravings are greatly prized by connoisseurs. 

Elizabeth Judkins, Watson’s sister-in-law, was the 
first woman who practised mezzotinting. 

John Dixon, another of the Irish school, engraved a 
number of mezzotints after Reynolds (some of the best 
of that artist’s work), among them the famous Elizabeth 
Countess of Pembroke and her son. 

Thomas Frye (1710-1762), portrait-painter and 
mezzotint engraver, engraved a number of fancy heads. 

William Pether, born in Carlisle, was a pupil of Frye, 
some of whose portraits he engraved, also after Le 
Brun, Rembrandt, Wright of Derby, and others. 

John Finlayson (1730-1776): his engravings consist 
of portraits, principally among the theatrical profession. 
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Valentine Green (1737), the Prince of Mezzotint, as 
he is called, was a pupil of Hancock, the potter and 
engraver at Worcester. Here he learnt line engraving 


and also practised mezzotint, and, when he came to | 


London in 1765, was a master of the art. He was 
elected a fellow of the Society of Artists and engraved 
many plates after the painters of the period: Romney, 
Cotes, Benjamin West, Falconet, Wright of Derby, 
Gainsborough, Sir Joshua Reynolds, and other artists. 
So great was the demand for his engravings that he 
became his own publisher in Salisbury Street, Strand. 
In 1773 he was appointed mezzotint engraver to His 
Majesty, and, was elected an associate engraver of the 
Royal Academy. The sale of Green’s prints of Ben- 
jamin West’s classical and scriptural subjects brought 
him in a fortune, ‘but his masterpieces are the gallery 
of “‘ Beauties of the Present Age,” so called in the 
prospectus, and priced at fifteen shillings each, or twelve 
shillings to subscribers. The engravings now fetch in 
the sale-rooms hundreds of pounds, and £1,000 was 
given at Christie’s for a proof of the Duchess of Rutland. 
Green also engraved after Rubens, Raphael, Caraccis, 
Giordano, Vandyck, Van der Werff, and others. 

Robert Dunkarton, born in London in 1744, painter 
and mezzotint engraver. “‘ Jessamy Bride,” after Sir 
Joshua Reynolds, P.R.A., was one of his finest plates. 

Giuseppe Filippo Liberati Marchi, born about 1735, 
engraved for Sir Joshua Reynolds. His ‘‘ Oliver Gold- 
‘smith ”’ is the best known, and in proof state is much 
sought after. 

Richard Earlom (1743-1822). His mezzotint engrav- 
ings show a considerable use of etching and line engraving 
before laying the ground for the mezzotint. His 
engravings are after Van Huysum, Hogarth’s “ Marriage 
ala Mode,” Snyder’s market pictures, Brandoin, Zoffany, 
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Hobbema’s landscapes, Wright’s “‘ Blacksmith’s Forge,” 
Rubens, Vandyck, Velasquez, and other Italian and 
Dutch masters. ; 

John Jones (1745-1797), an engraver of great delicacy 
and brilliant effects, both in mezzotint and stipple, 
engraved after Romney, Gainsborough, Reynolds, and 
others; he also engraved a number of theatrical 
portraits. 

William Dickinson (1746-1823). His exquisite en- 
graving, both in mezzotint and stipple, possesses the 
dignity and charm of a.great artist, only equalled by 
the work of his friend ‘Thomas Watson. Dickinson, in 
1794, left London and settled in Paris, where he died. 
One of his most charming mezzotints is the portrait 
of ‘Elizabeth Stephenson,” after the Rev. M. W. 
Peters, R.A. He also engraved after Reynolds and 
other artists. : 

Thomas Watson (1750-1781), son of a print-seller in 
the Strand, was greatly influenced by McArdell. His 
work is charming for beautiful depth of tones, richness of 
effects, and delicacy of touch, with great understanding 
of beauty in form. In 1770 he was associated with 
Reynolds, whose portrait of ‘‘ Lady Bampfylde,” 
engraved by Watson, possesses the combination of all 
the accomplishments of both artist and engraver, and 
has the honour of fetching the highest price paid for 
any one print, namely, £1,200. His “ Mrs. Crewe ”’ is 
a triumph of what can be done in mezzotinting. He also 
engraved after Daniel Gardner, Prud’homme, six of: 
‘Lely’s “‘ Windsor Beauties,” all of which are works of 
the highest quality, ‘‘ The Countess of Ossory ”’ being a 
masterpiece. 

John Dean (1750-1797), a pupil of Valentine Gteen. 
His engravings are after Romney, Reynolds, Hoppner, 
Gainsborough, George Morland, and Opie. 
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John Raphae Smith (1752-1812), son of Thomas 
Smith of Derby, a landscape painter. He was appren- 
ticed to a linen draper, came to London at the age of 
fifteen, and seems to have picked up engraving by his 
own industry, for there is no record of his being a pupil 
of any engraver. He worked hard: “ pot-boilers ” and 
masterpieces Were engraved, also portraits and picture 
subjects, all of his period. Smith never went to the 
old masters for inspiration for his beautiful engraving. 
He engraved after Reynolds, Gainsborough, Romney, 
Morland, Bunbury, Peters, Benjamin West, Cosway, 
Opie, and other well-known artists. Smith also en- 
graved in the stipple manner, and is said to have made 
much profit out of it. He published and printed a 
number of engravings after Morland in colour, and some 
were coloured by hand. Smith’s prints were sold all 
over the Continent and America, and have fetched 
large sums of money, some of them running into four 
figures, but alas! they are not all masterpieces. 

William Ward and his brother James, were pupils 
of Smith. William, who was born in 1766 and died in 
1826, became one of the best engravers. He married 
George Morland’s sister, and Morland married his. 
Many of the prints after Morland that are most prized 
by collectors were engraved by William, who also 
engraved, after Hoppner, the “‘ Daughters of Sir Thomas 
Frankland,” which is his masterpiece. His works are 
after the most celebrated painters of his period. 

James Ward (1769-1859), was appointed painter and 
engraver to the Prince of Wales. The Royal Academi- 
clans opposed his election as a painter. He could have 
been elected an associate engraver, as his brother 
William was, but this he refused. His best work in 
mezzotint is after Hoppner and’ Reynolds, and Hoppner’s 
““ Juvenile Retirement” is usually considered his 
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masterpiece. His work shows more artistic feeling 
than his brother’s. 

John Young, born 1755, a pupil of John Raphael 
Smith, engraved a number of plates in mezzotint after 
Hoppner, Zoffdny, and others. He was also mezzotint 
engraver to H.R.H. the Prince of Wales. 

John Murphy, born in Ireland, engraved in mezzotint 
and stipple after West, Northcote, and other painters. 

Gainsborough Dupont (1767-1797), a pupil of his 
uncle Gainsborough the painter, he brought the touch 
of the painter to his mezzotint: and the portraits after 
his uncle are excellent in quality and interpretation. 

Among the mezzotint engravers of this period should 
be mentioned Charles Howard Hodges, painter and 
engraver, one of Smith’s pupils; Jonathan Spilsbury, 
painter and engraver; Johann Gottfried Haid; Johann 
Jacobe; and Robert Laurie, whose principal works were 
theatrical, and who printed his mezzotints in colour. 
Later mezzotint engravers include Samuel William 
Reynolds, William Saye, Charles Turner, George Clint, 
George Dawe, Thomas Goff Lipton, David Lucas, and 
Samuel Cousins. 


LINE ENGRAVERS 


George Vertue (1684-1756), a pupil of Michael Vander- 
gutch. His line engraving covers a great number of 
plates of portraits, all carefully done, if not of the 
highest order of art. He was appointed engraver to 
the Society of Antiquaries, and was buried in Westminster 
Abbey. 

William Hogarth, born in London in 1697, died in 
1764, painter and line engraver, was apprenticed to 
Ellis Gamble in 1712, and first became known by his 
plates illustrating ‘“‘ Hudibras,” published in 1726, ‘‘ The 
Harlot’s Progress,” 1733, and “ The Rake’s’ Progress,” 
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and a number of other pictures and portraits. 
Through Hogarth’s energy an Act was passed securing 
to the artist the copyright of his own designs. Hogarth 
did not engrave all the plates attributed to him. Some 
were engraved by Bernard Baron, the French engraver; 
Simon Francois Ravenet, who engraved two of the plates 
for “ Marriage 4 la Mode,” and Luke Sullivan, who 
engraved his “ March to Finchley.” 

Ravenet, who came to England in 1750, was a pupil 
of Le Bas, who blended line engraving and etching, 
which had a considerable influence on the advancement 
of the art. Ravenet’s engravings after Titian, Rem- 
brandt, and other old masters, also after Zoffany, 
Reynolds, and other contemporary painters, show 
richness of colour and brilliancy of effect. 

John Hall (1739-1797), one of Ravenet’s pupils, 
engraved after Reynolds, Gainsborough,, West, and 
others. He became historical engraver to the King. 
His most important works were “ Oliver Cromwell 
Dissolving the Long Parliament ”’ and the “ Death of 
Schomberg at the Battle of the Boyne,” after West. 

Pierre Charles Canot, line engraver of landscapes and 
seascapes, Associate of the Royal Academy. 

Francois Vivares, the first landscape engraver in 
England, and founder of a school of engravers in line. 

Lupton Thomas Goff, a pupil of Clint, born in Clerken- 
well, 1791, died in 1873, mezzotint engraver, established 
the use of steel in place of copper, for which he received 
the Gold Isis Medal from the Society of Arts. 

Robert Strange, born in Kirkwell, in the Orkneys, in 
1721, died in 1792, was apprenticed to Richard Cooper, 
an English engraver in Edinburgh. At the rising of 
“Bonnie Prince Charlie’? he became a Jacobite, and 
engraved the Prince’s portrait and money notes for the 
Prince’s army. He joined the Life Guards, and bravely 
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fought in the Battle of Culloden (1746). Escaping from 
the battlefield, he sought refuge in Edinburgh, where 
he married Miss Lumisden. He then went to Rouen 
and studied drawing under Deschamps. In 1749 he 
went to Paris to study engraving under Le Bas. Strange 
soon learnt all Le Bas could teach him and more, and 
came to London in 1750. His great endeavour was to 
cultivate taste in art (which he considered had fallen 
very low at this time) by engraving after the old masters, 
chiefly Italian. In 1757 he published the famous plates 
*‘ Caesar Repudiating Pompeia,” ‘‘ Romulus and Remus” 
after Cortona, and “‘ Charles I’s Three Children ”’ after 
Vandyck. Strange, who was now known all over the 
Continent as a famous engraver, made, in 1760, a tour 
of Italy, which was a triumph. Everywhere he went he 
was received as the great artist, his genius being 
acknowledged by the conferring of the memberships 
of the Academies of Florence, Rome, Bologna, and 
Naples. In Parma he was appointed, Professor of the 
Royal Academy, and while in Italy he engraved many 
pictures. In 1765 he was elected a member of the Royal 
Academy of Painting and Sculpture in Paris, and in 
‘London a Director of the Incorporated Society of 
Artists. At this period he seems to have quarrelled 
with most of the artists and engravers, and so removed 
with his family to Paris, where he engraved a number 
of plates. In 1780 he again returned to London, and 
engraved the masterpiece of “ Charles I” after Vandyck, 
also the plate of ‘ Queen Henrietta” from the King’s 
collection, and the “ Princes Octavius and Alfred ”’ 
after West, for which he was knighted. 

William Woollett (1735-1785), apprenticed to John 
Tinney, engraved in line and etching. His principal 
plates were landscapes of a very high order, after 
Claude Lorrain and Richard Wilson. The most famous - 
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of all his engravings are the “‘ Death of General Wolfe ”’ 
and ‘‘ The Battle at La Hogue ”’ after West. 

William Sharp, born 1749, was apprenticed to Long- 
mate, an heraldic engraver, and became one of the 
best line engravers of the century. He engraved 
“ Alfred Dividing the Loaf with the Pilgrim” after 
West, ‘‘ The Doctors of the Church ” after Guido Reni 
(which he considered his masterpiece), many fine por- 
traits and historical subjects of the highest class, “ Dr. 
Hunter ” after Reynolds, also after Romney, Raeburn, 
Vandyck, and other painters. Sharp -was the last of 
the great copperplate line engravers. 

John Keyes Sherwin (1751-1790), a pupil of John 
Astley and Bartolozzi, was a painter and engraver in line. 

James Basire, line engraver, held the position of 
engraver to the Royal Society and to the Society of 
Antiquaries; the latter post was also held by his son 
and grandson. 

James Heath, line engraver, Associate of the Royal 
Academy, and pupil of Joseph Collyer, the stipple 
engraver, was appointed engraver to the King in 1794. 

At the end of the eighteenth century line engraving 
. was in its decline, and although a considerable number 
of engravers of merit are necessarily left out of this short 
history owing to want of space, there are a few who 
should be mentioned, as William Byrne, William Angus, 
B. T. Pouncy, Daniel Lerpiniére, William Blake, James 
Gillray, Thomas Rowlands6n, John Landseer, the father 
of Sir Edwin, Thomas and Charles Landseer. 


STIPPLE ENGRAVERS 


William Wynne Ryland (1732-1783), apprenticed to 
Ravenet, finished his art education in Paris under Le 
Bas, Boucher, and Jean Charles Francois, who taught 
him the method of engraving chalk drawings, which 
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Ryland introduced into England under the name of’ 
stipple. He was a master of the classic drawing of 
the figure and a first-class line engraver. He published 
prints in partnership with Henry Bryer, one of his 
pupils. Ryland’s stipple engravings after Angelica 
Kauffmann were a great success, the daintiness of the 
coloured. prints being greatly admired. Some of the 
more famous are “ The Judgment of Paris,” “ Beauty 
Crowned with Love,” and “ Cupid Bound to a Tree.” 
Ryland, with Signeur from Paris (an expert in colour- 
printing) and Bartolozzi, evolved the colour print. 
Their process.was from a single printing, Le Blon’s 
being from three plates. The colour prints were a 
great success, and money flowed in. Ryland became 
recklessly extravagant, and in 1783 he was a ruined man, 
not only financially, for he was also fleeing from the law, 
having committed forgery. He attempted suicide by 
cutting his throat, was convicted, and was hanged at 
Tyburn. 

Francesco Bartolozzi, born in Florence in 1727, died 
in Lisbon in 1813, line and stipple engraver, came to 
London in 1764. In line engraving his plates of 
“Clytie ’’ after Caracci and others stamp him as a 
master. It is, however, in stipple that Bartolozzi is 
best known, and his engravings after Reynolds, Gains- 
borough, and Romney are of a high order. The most 
popular prints of his time were his own designs of 
fanciful and mythological Subjects, and his stipples 
after Cipriani and Angelica Kauffmann are the most 
fashionable to-day. Bartolozzi’s plates number thou- 
sands of every class of subject and of differing quality. 
He had many pupils, and signed their work as well as 
his own; thus some of his plates are high class, others 
good, bad or indifferent. 

Caroline Watson, daughter of the famous engraver, 
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engraved in stipple (some of the best plates ever pro- 
duced) after Reynolds, Romney, Hoppner, Sam Shelley, 
and Cosway. She was engraver to Queen Charlotte 
and a great favourite. : 

Peltro William Tomkins, a pupil of Bartolozzi, and 
engraver to Queen Charlotte. His stipple engravings 
have an oxiginality and charm, his portraits are good, 
and the colour prints of ‘‘ Morning” and “‘ Evening ” 
after Hamilton fetch high prices. He was also a clever 
criginal designer. 

Charles Knight, pupil of Bartolozzi, whose best work 
he applied to his plates, engraved a number of charming 
plates after Stothard, J. R. Smith, Singleton, and 
others. 

William Nutter engraved some charming portraits 
and subject pictures after Bigg, J. R. Smith, Russell, 
Morland, Hamilton, Singleton, Stothard, and others. 
His prints are much sought after by collectors. 

Robert S. Marcuard, J. M. Delatre, John Vendramini, 
Peter Simon, and others all did charming ‘stipple engrav- 
ings after Angelica Kauffmann, Stothard, Cipriani, 
Reynolds, and others. 

Thomas Burke studied mezzotint under Dixon, but he 
made a reputation as a stipple engraver. His work was 
more finished and closer, possessing a velvety quality. 
Burke was Angelica Kauffmann’s favourite engraver. 

William Bond, William Blake, Joseph Collyer, Charles 
Wilkin, J. Conde with his lightness of touch, William 
Dickinson the mezzotint engraver, Thomas Gangain, 
and William Ward are others whose names ~*~--'7 be 
mentioned. 


Woop ENGRAVERS 


Thomas Bewick, born in Cherfyburn, near Newcastle, 
in 1753, pupil of Beilby, general engraver, is believed 
3—(1461m) 
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to be the first woad engraver to use the upright way of 
the grain to engrave upon. The early wood engravings 
were cut with a knife on the long way of the grain, as 
in a plank of wood, usually of apple wood. Bewick 
used box wood and engraved upon the end of the grain, 
using tools in the same way as a copperplate engraver. 
This is the method followed by the wood engravers 
since his time. He engraved white lines to produce the 
effect, and is usually called the Father of wood engraving 
in England. His most celebrated work is the History 
of British Birds. 

Luke Clennell, 1781, pupil of Bewick, won the Gold 
Pallet of the Society of Arts, also the Gold Medal in 
1809. He afterwards became an artist and exhibited 
at the Royal Academy. 

William Harvey, an apprentice of Bewick’s, engraved 
some of the cuts in his master’s Fables of Aesop. He 
gave up engraving for drawing, and illustrated many 
books. His best work is considered to be Lane’s 
Thousand and One Nights. 

John Anderson, John Jackson, and Ebenezer Landells 
were also pupils of Bewick. Jackson engraved many of 
the illustrations in the Treatise of Wood Engraving, by 
Mr, Chatto. Landells came to London in 1829, set up 
a studio and engraved for the IWustrated London News, 
Punch, and other papers. 

Robert Branston, a self-taught wood engraver, born 
in Lynn, Norfolk, in 1778, engraved the ‘ Cave of 
Despair” and some of the illustrations in Scholey’s 
History of England and Bloomfield’s Wsld Flowers. 
His son was also an engraver. 

John Thompson, born in 1785, and a pupil of Branston, 
was the hkest of all the engravers of the period. His 
finest works are the illustrations to The Vicar of Wakefield 
after the drawings by Mulready. He also engraved 
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for the Bank of England the vignette of Britannia, 
which is still used on the bank notes, also the design 
by Mulready for the postal envelope. His collection of 
woodcuts is in the Art Library at South Kensington. 
Thurston Thompson, son of John, was also an excellent 
engraver. o: 

William Harvey, born in Newcastle-on-Tyne, engraver 
and designer, illustrated Lane’s Arabian Nights, and 
engraved a large block, 15 by 11} in., “ The Death of 
Dentatus,” by B. R. Haydon, whose pupil he was for 
drawing. 

Charles Thompson first introduced in Paris the 
practice of engraving on the upright way of the grain 
(on wood). 

William James Linton Jackson, born in London in 
1812, died in New Haven, Conn., U.S., 1898, went to 
the United States in 1867, was a Radical politician and 
author, and illustrated a number of books, among them 
a History of Wood Engraving in America, 1882. 

Timothy Cole, born in London in 1852, bcame noted 
in America as a wood engraver. His most important 
engravings are from the old Italian masters. 

W. T. Green, Whimper, Gray, Evans, Quartley, W. 
Dickes, Vasey, Gardner, Roberts, Thomas, Palmer, and 
Pannemacher are also worthy of mention. 

Electrotyping was first introduced in 1840. 

James Abbot McNeill Whistler, born in Lowell, Mass., 
in 1834, died in London in 1903, was one of the 
distinguished American painters and etchers. He 
studied art in Paris under Gleyre, and in 1863 came to 
London and was elected President of the Society of 
British Artists. He wrote The Gentle Art of Making 
Enemies. 

W. L. Thomas, who founded the Graphic newspaper, 
was an excellent wood engraver. 
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There are many more engravers who should be 
mentioned, but this is only a sketch history, and, as 
space is limited, the engravers of to-day will not be 
touched upon, although many of them are the best of 
all. 


CHAPTER II 
LINE ENGRAVING (INTAGLIO) 


LINE engraving is the most difficult of all methods of 
engraving. It requires years of patient practice to 
engrave a series of lines to represent a single tint of 
one tone, and it is necessary to engrave every tone on 
the plate, not only to represent tone, but to engrave 
the lines in the most suitable direction to suit the sub- 
ject engraved. The depth of the line engraved also 
alters the tone, as also does the width of the line. For 
example, a fine, shallow cut will print a fine, light-grey 
tone; the same line cut deeper will print blacker; a 
broad line cut shallow will print grey; the same width of 
line cut deep will print black, and so on. The depth 
of the line alters the tone when printed, the tone is 
also altered by the distance the lines are apart. Thus, 
if the lines are cut to print black and lines and spaces 
are equal, the tone will be a, middle tone ; the same 
width of lines and the spaces less in width the tone 
will be darker. By spaces is meant the bare surface 
of the metal between the lines engraved. Lines can be 
re-entered again and again to produce the desired tone, 
or after the line is engraved the plate can be rolled up 
and the line can be deepened by etching, as described 
in the chapter on Etching. The lines car be crossed 
and recrossed to produce darker tones and to reduce 
the coarseness of lines. The spaces between the lines 
may be filled in with finer lines, dots or flicks. 

- Tools when purchased are, as a rule, too long to work 
with comfortably, and it is advisable to knock a piece 
off the end to the desired length and to have the face 
re-ground. The tools that are used are of various pat- 
terns. The most useful of all is, perhaps, the “ graver ~ 
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all the others are to some extent modifications of this 
tool. The, following are the principal tools used by 
line engravers— 

(1) The Square Graver—This tool cuts a line V- 
shaped with the walls of the line at right-angles to one 
another. 

(2) The Lozenge Graver cuts a line V-shaped, but the 
walls of the line are at a more acute angle than the 
square graver ; but, if pressure is used to make the cut 
the same width as the square graver, the resulting line 


1 2 3 ) re) 
will print darker than the line cut by the square graver, 
because it is deeper. 

(3) The Tint Graver.—This tool is the same shape as 
the lozenge graver, having the belly or cutting edge 
ground slightly round so as to cut a line wider than the 
lozenge graver without going so deep. These tools are 
usually made up in sets, numbered from 1 to 12, each 
number cutting a line a fraction wider than the preceding 
one. They are all made from the same-sized tools. 

(4) The Zant Tool.—This tool has its sides at a more 
acute angle than the lozenge graver, and the tools are 
made up in sets from 1 to 12 or more, like the tint 
gravers. 

(5) The Scorper has its sides nearly parallel to each 
other, and is used for cutting in deep blacks. Scorpers 
are made in different widths. 

(6) The Spit Sticker differs from_ the previous tools 


in shape and also the kind of line it cuts. It is made 
up in sets as the tint gravers. It resembles the tint 
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tools in size, but, instead of the sides of the tool being 
flat, they are slightly bowed out, and the belly of the 
tool is curved upwards. The, cut of this tool holds 
more ink than the fint graver, but less than the tint 
tool, with the same width of line. 

(7) The Bull Stsckher is like the spit sticker, only that 
the sides, although bowed, are at a wider angle, thus 
cutting a much wider line for the same depth of cut. 
It is also made up in sets. 

(8) The Many-liner or Devil T ool has a flat bottom 
on which lines parallel with the length of the tool have 


6 7? & 9 


Vy 0 D0 s 


CORRECT WAY OF MOUNTING TOOL In HANDLE. 


been engraved. It will cut two to seven or more lines 
at the one cut, and is used principally for cheap 
commercial work. 

(9) Obtuse tool for cutting square cuts. 

(10) Scrapers are used for removing the burr made by 
the engraving tools; they are usually triangular in shape 
and sharpened to the point with three cutting edges. 
There are also flat scrapers, or one side of the face of 
any tool can be used for the purpose, or the belly of 
the No. 1 spit sticker. 

(11) Burnishers are made in various shapes and sizes. 
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The smaller sizes are the most convenient to use, and 
the shape that one prefers is the best to handle. 
(12) Small Hammer with flat and round head. - 
(13) Puncher is a piece ‘of steél about 3 in. long, 
tapered and finished at one end. It is used for removing 


—_ 


a portion of the work that has to be altered. Three or 
four different sizes will be required. 

(14) A pair of callipers for marking the part to be’ 
removed upon the back of the plate. 


(15) A Sand Bag, for the support of the copper plate 
while it is being engraved’ upon. This is made by 
sewing two circular pieces of leather, kid, or calfskin, 
6 to 12 in. in diameter, together at the edges, leaving 
an inch so as to fill the bag with dry silver sand. Do 
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not stuff it too’ full, as it will mot be so comfortable to 
work upon. The sand bags that are sold in supply 
shops are often too hard and too small. The sand bag 
should be raised to a convenient height from the table 
by blocks of wood or a small box. The light diffuser, 
as described in Chapter XI below, should be so arranged 
so as to prevent glitter from the lines engraved. 

For the purpose of working, the best tool to start 
with is the graver, and it will be well to practise with it 
several hours each day until a complete command of 
the tool is acquired. The graver is grasped firmly in 
the right hand by placing the little finger in the hollow 
part of the handle (if the edge of the hollow in the 
handle is shafp, round it, so as to make the little finger 
hold it comfortably). The round part of the handle is 
pressed into the lower part of the hand by the little 
finger, and thus the little finger is holding the tool in 
the lower part of the hollow of the hand, without 
assistance from the other fingers or the thumb. Now, 
while holding the tool by the little finger, place the tool 
upon a copper plate, allowing the flat part of the handle 
and the belly of the tool to rest upon the surface; 
raise the handle slightly, allowing the point to rest 
upon the surface. The finger and thumb should now 
be allowed to cling round the tool so that it will cut 
into the copper without leaning over sideways. The 
thumb should rest firmly upon the plate. Then, with- 
out moving the thumb, the tool is pushed by the hand 
backwards and forwards; thus the thumb steadies the 
hand upon the plate, and the first finger presses the 
tool against the thumb and also presses the tool into 
the plate. The little finger holds the tool in’the hollow. 
of the hand, and the movement of the hand is to push 
the tool along the ball of the thumb, which does not 
move at the time of making the cut. The other two 
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fingers do practically nothing but help to hold the tool 
in the most convenient way. The wrist also plays an 
important part in engraving, but, as one is unconscious 
of its movement while engraving, it must be concluded 
that its movement is governed by a subconscioug action 
of the brain. The left hand holds the plate upon the 
leather pad in such a way that the plate is entirely 
under the control of that hand; thus the left hand 
controls the copper plate, and the right hand controls 
the tool. Both hands must be trained to work in unison, 
for, though it is possible to engrave a wavy line with the 
right hand alone, it is not possible to engrave a curve 
of any_size without the help of the left hand. This 
hand turns the plate in the desired direction at the 
same time that the right hand is engraving the line. 

The angle at which the tool is held in relation to the 
copper plate is such that, while making the cut, the tool 
does not slip out of the line being engraved upon the 
copper, and at the same time it must not dig in. Thys 
the angle must be one at which the line engraved is 
entirely under the control of the hand, a matter requiring 
considerable practice. 

Spreading the line is done by pressure of the fore- 
finger, hand, and wrist, the tool being kept at the same 
angle and not dug in, unless in exceptional circum- 
stances, as when there is a sharp dark in the engraving, 
in which case the tool is dug into the co to the 
required depth. In the case where the line, being of 
some depth, is brought to the surface so as to make a@ 
dark tone soften into a white, the pressure is gradually 
taken off the tool and the angle slightly altered. It is 
advisable for the student to take a graver, tint tool, 
or spit sticker (the last is the easiest to use but not/so 
useful as the graver), and practige engraving tints of 
different tones on a piece ofcopper so as to obtain a 
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control over the tool. (A tint is a series of lines close 
together or far apart, giving, when printed, an even 
tone, except in the case of a graduated tint; that is to 
say, a tint in which the tone starts light and finishes 
grey or dark or vice versa.) The student, having 
obtained a control over the manipulation of the tool, 
can now proceed to attempt the engraving of some easy 
subject, with not too much work in it. The design can 
be traced or drawn upon the copper with a soft lead 
pencil or carbon paper. There are several ways of 
placing the design upon the copper plate described in 
the chapter upon Etching (page 53). 

A satisfactory design having been traced upon the 
copper (which should be reversed), the outline should 
now be engraved with a fine graver or spit sticker, 
care being taken not to engrave too deeply, nor to 
engrave upon any white portion of the design. The 
outline can be slightly drawn in with an etching needle, 
with the same care as before. If the outline thus 
engraved is not intended to print, it should not be deep, 
as it is only a guide for the engraving upon the plate. 

In starting the engraving proper, it matters very 
little whether you start with the darker portion of 
the plate or with the lighter. This assumes that the 
engraving is'in single lines (single line engraving is an 
engraving in which the tones are produced by a series 
of lines that are not crossed by other lines, a method 
which has not been practised to any great extent, 
although it has a charm all its own), When the plate 
is engraved all over with single lines which form the 
subject or desigh, the burr which has arisen on each 
side of the lines should be scraped off with a scraper or 
the side of the face of the tool, and the plate should be 
polished with a piece of 000 emery paper or fine flour 
emery, to make the surface quite smooth without 
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damaging the engraved lines. A proof should be taken, 
but it will probably look rather flat, that is, wanting in 
contrast. Should the finer lines be too dark, they should 
be scraped down with the scraper or burnished with 
the burnisher. Should the dark be too light, the lines 
must be re-entered with the graver, and either one side 
only or both sides of tfie lines must be engraved. Also 
the lines can be deepened to hold more ink if it is not 
desirable to widen the line, which is done by using 
a thinner tool and cutting only at the bottom of 
the line. 

It should be noted here that the lines can be re-entered 
as many times as desired, not only to alter the tone, 
but also to regulate the line so as to make the tones 
smooth and not look scratchy. The line may also have 
to be returned, by which is meant re-entering it from 
the opposite direction. The reason for this is that, 
when starting to engrave a line, the tool does not cut 
at the beginning of the line the same depth or width, 
and the line has to be re-entered from the opposite 
direction if it is desired to make the line uniform 1n tone, 
or to bring it up to a sharp edge, because the belly of 
the tool would press the metal down and cause a tone 
to print where it is not wanted. Therefore, on starting 
a line or tint from a sharp white, the line shauld be begun 
a little way from the sharp white and returned up to 
it. This will keep the white free from any kind of 
burring down which would print. If by any accident 
the white has been burred down, the plate will have 
to be punched up from the back, scraped down, and 
repolished, and that portion engraved over again (see 
chapter on Etching). 

To produce greater depth of tone, lines can be crossed 
by other lines after the main lines have been engraved. 
(The main lines are those that are most pronounced, 
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and that give the formation of the modelling of flesh, 
drapery, trees, clouds, accessories, etc.) ' The main lines 
can also have a thinner line engraved between them, 
to produce a similar effect, bit at the same time 
not to darken the tone so much, or flicks, which are 
short lines engraved between the main lines, or a com- 
bination of dots and flicks. A third or fourth line can 
also be engraved, crossing at a different angle. 

‘After gaining considerable experience in the art of 
engraving it will be found more convenient to do all 
the crossing of lines first. This method can be used 
only when you know exactly what you wish to do, 
and also have a complete knowledge of how to do it, 
which is gained only by experience and careful thinking 
out the -best combination of lines. The student will 
probably ask what i$ the advantage of this method. 
The advantage is that it is much easier to engrave a 
strong line (which is the main line) upon finer lines 
than it is to cross a strong line with finer lines. Another 
point gained is the appearance of the proof when the 
main lines are the last engraved; the proof appears to 
have better modelling and to be more refined, the cross 
lines adding tone without appearing pronounced. Also 
by this method the plate does not take so long to 
engrave. 

Textures are produced by short lines, flicks or dots, 
crossing and recrossing at different angles. These can 
be varied to any extent, so as to produce flat diaper 
patterns or to facilitate the modelling of any kind of 
texture. The student should éndeavour to engrave 
the lines to represent the object that is being engraved. 
Thus, skies are usually engraved with horizontal lines, 
water with horizontal or vertical lines. These lines 
may be straight or with a movement in them. The 
movement or wave in the line grves vibration to the 
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engraving. A line engraved in the direction of move- 
ment gives direction to the movement. Thus, the 
direction of the lines in a stormy sky should be engraved 
in the direction of the movement of the clouds, or a 
ripple upon water should be engraved with the lines 
following the movement of the ripple. In representing 
folds of drapery the lines should follow these, and, 
although mechanical precision is necessary when engrav- 
ing, the engraving should not appear mechanical, but 
should be free with a flowing line that has not the least 
appearance of effort. The appearance of effort, 1.¢., the 
over-elaboration of line or lines for effect, will ruin the 
artistic value of a plate. A free and flowing line possesses 
a charm that over-elaboration will completely destroy. 
The student should obtain various prints of the best 
examples of engraving and carefully study them, but 
he should remember at the same time that the best of 
them are capable of improvement, and that, although 
art engraving has comparatively died out owing to 
cheaper photo-mechanical methods, there is yet a 
considerable field for a master of the art of copper-plate 
engraving. Collectors still buy good prints at high 
prices, and they would welcome the great master of 
engraving, who is yet to come. 


CHAPTER III 
THE PREPARATION OF WOOD FOR WOOD ENGRAVING 


THE earlier engravings upon wood were more in the 
nature of carving than engraving, and were upon the 
long way of the grain. Wood is used either the long 
way of the grain or upon the grain upright. The long 
or horizontal way of the grain is just an ordinary plank 
of wood planed quite true to type height, then finished 
off on the surface with fine glass paper until quite free 
from scratches, the wood being usually pear tree. 
This method was used by all the earlier engravers, and 
the engraving was done with tools quite different from 
those used upon the upright grain. For poster work 
the planks of wood were glued together or tongued 
and glued together to the size required, and, to prevent 
them from warping, a cross-piece was tongued and 
glued on either end as on a drawing board, or the board 
was sawn one-third of the way through from the back, 
in squares about 4 to 6 in. square to prevent warping. 
For the upright or vertical way of the grain, it was 
necessary to use a wood that was of very close grain, 
hard enough to engrave upon. Box-wood was found 
the most suitable, and as the box-tree does not grow 
very large in circumference it became necessary to join 
up small pieces. These were glued up, and larger 
pieces were made by tonguing them up to other pieces 
made in the same way (these are known in the trade as 
box-wood blocks). Amalgamated blocks consisted of 
small blocks, joined together by bolts and nuts, that 
could be taken apart and put together again. Thus, 
a block the size of a page of the Zilustvated London News 
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could be taken into eight to ten or twelve pieces, or a 

double page into double the number of pieces. This 
— meant a great saving of 


D|D time, as it allowed twelve 

or twenty-four engravers 

a — tg work on the same 
engraving at the same 

BC B time. Fig. 1 shows a sec- 
Fic. 1 ‘ tion of the method of 


joining the amalgamated block. A, slot cut from 
the back of the block; B, nut; C, bolt; DD, box-wood 
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block. Fig. 2 shows the back of a block that can be 
taken into four pieces, the method being as follows— 

With a thin spanner (supplied by the box-wood 
manufacturer) unscrew the nuts down the dotted line 
at A as far as they will go,then pull the pieces BC from 
DE as far as the nut will allow, then unscrew the nuts 
until they fall off ; the two halves will then pull apart, 
leaving the bolts in the DE half. BC and DE can now 
be taken apart in the same way. To join the block 
together again, join B to C, D to E, then BC to DE; 
push the bolts into the holes until they just appear in 
the slots, then drop a nut into a slot and screw on lightly, 
then the next on, and so on. If the nut is screwed on 
too far, it will be impossible to get the next one on, as 
the slots are made as small as possible. Now screw 
B to C and D to E as tightly as possible, and proceed 
in the same way with BC to DE. Before the introduc- 
tion of amalgamated blocks, large blocks were sometimes 
sawn half-way through the back and then broken 
apart into pieces, to allow more engravers to work on 
the same block. When the engraving was finished, 
the pieces were glued together again. This took a long 
time, as the glue had to get hard, and it also had to be 
engraved gut of the lines at the joints. 
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CHAPTER IV 
WOOD ENGRAVING 


THE art of wood engraving is far easier of accomplish- 
ment than engraving upon metal, by which is meant 
not copper-plate engraving or steel engraving, but 
engraving upon metal in the same way as wood engrav- 
ing is done for surface printing. In copper and steel- 
plate engraving, the lines that are engraved are the 
lines that print. In wood engraving, the lines that are 
engraved are the lines that do not print. The difference 
is that copper and steel-plate engraving are printed, 
intaglio and wood engraving is surface printing. 
Intaglio printing is done by filling up the lines 
engraved with ink, polishing the surface and taking an 
impression -of the plate with enough pressure to squeeze 
the ink from the engraved lines on the paper. In 
surface printing the ink is rolled on to the surface of 
the engraving by a composition roller, that is, none of 
the ink is allowed to fill up the lines. An impression 
is then taken with a burnisher or pulled in a printing 
press upon paper. 
' Therefore it will at once be seen that the lines or 
spaces that are engraved upon wood are not the parts 
of the plate that print on the paper. The parts that 
print are only those that are left upon the surface and 
have not been touched in any way by the engraving 
tools. There are two kinds of wood engraving; the 
one is called facsimile and the other tint, wash or tone; 
sometimes the two are combined. Any good tint en- 
graver could engrave facsimile, but not all facsimile 
engravers can engrave good tint work. 
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It is advisable for the student to start with the fac- 
simile engraving, because, owing to the accuracy 
necessary in engraving, it will be quite easy to see if 
the necessary command of the tool has been accom- 
plished. When the student can engrave a series ‘of 
thin black lines crossing at right angles, about a six- 
teenth of an inch apart, the line left upon the surface to 

rint being thin and of uniform thickness, he has passed 
a very severe test, which, being passed, would show that 
the engraver had complete command over his tools. 
It is essential that complete command of the tools 
must be obtained if the student wishes to become a 
mAster of engraving, for without this command it would 
be impossible to engrave well a subject, portrait or 
landscape in tint. The articles and tools required to 
start with are a sand bag; some pieces of box-wood, 
which can be odd-shaped pieces sold as practice blocks,’ 
and are already prepared upon the surface; an HHHH 
lead pehcil, a piece of beeswax; a tube of Chinese 
| white; a piece of bath brick; thin brown or gteen paper; 
a graver; a square tool; a narrow and a broader flat 
tool; a thin scorper; anda burnisher of the French type, 
that has a slight curve and is flattish on the under side; 
also a few sheets of India or China paper and a quarter 
of a pound of the best letterpress proofing ink for wood 
cuts, and a composition proofing roller. It is advis- 
able to have a north light to the workroom if possible, 
because it changes least of all and does not strain the eyes. 

The engraver sits facing the window. The light 
striking across the work shows the depth of the engraving 
quite easily. The sand bag should be at a convenient 
height, so that when the box-wood block is placed upon 
it the engraver can work easily without leaning over 
his work too much, because there is no necessity to 
become round-shouldered. 
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On no account should the box-wood block be placed 
in sunlight, as it would certainly crack; should this 
happen, the best thing to do is to take it to the box- 
wood manufacturer and ask him to break it apart and 
glue it together again, then carefully engrave any glue 
away. 

The sand bag and tools are all described in the chapter 
on Line Engraving (Intaglio), and also the method of 
holding the tools. 

The tools, although the same, are used in a totally 
different way from that followed in Intaglio. Before 
beginning to engrave, it is necessary to produce the 
design or subject upon the box-wood block in black 
and white, by means of drawing, transfer or photo- 
graphy. The design must be reversed; the transfer 
reverses the design. 

To prepare the wood for drawing upon, take a little 
Chinese white and a small quantity of finely-ground 
bath brick, with enough water to rub evenly all over 
the piece of boxwood. It should then be well rubbed 
in,, and finally brushed off with the palm of the hand 
so as to have the thinnest possible film of white. This 
should also have a tooth to it from the bath brick, 
which must be enough to enable the block to be drawn 
upon by an HHHH pencil -without scratching the 
wood surface. On no account must the surface be 
scratched with the pencil, or it will probably not ink 
up when the engraving is finished. If this should 
happen, the scratch can sometimes be taken out by 
slightly wetting locally, but it is better to avoid this by 
preparing the block with the proper tooth. 

It should be noted that in preparing the surface of 
the block the same amount of water used for the sur- 
face should be lightly sponged upon the,back of the 
block. 
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After the block is coated it should be stood upon an 
end to dry: this will prevent the block from warping. 
The design is drawn upon card or paper, or a photo- 
graph or another engraving can be used. Jt is then 
traced upon a piece of thin transparent tracing paper 
with a B or HB pencil. Having done this carefully 
and cleanly, rub round the sides of the boxwood block 
a piece of beeswax, turn the tracing over so that the 
pencil side is next the grained surface of the wood, 
place it in position, then press the tracing paper down 
the sides, making them stick to the beeswax, and taking 
care that the tracing paper with the design upon ‘4t is 
quite flat and in contact with the surface of the block. 
Now go all over the design upon the tracing paper with 
the HHHH pencil, and lift up one corner of the tracing 
to see if enough design has been traced upon the sur- 
face of the block for you to draw upon. If so, remove 
the tracing paper; otherwise you must go over it again 
with a little more pressure with the pencil. The tracing 
upon the wood should only be enough to work upon 
with a pencil. Having succeeded in tracing down the 
design, you now proceed to finish the drawing, which 
is done either in outline or facsimile engraving or in 
wash for tint work. If the design is finished in outline, 
that is to say, any drawing made with a-pen, pencil, 
or point of a fine brush, in which the tones that are 
produced are tones that are made with black lines 
drawn singly in the form of a tint, or crossing each other 
at any angle, that is to say, the drawing is in line, just 
the same as it should appear in the proof after the 
block has been engraved. If the drawing is finished 
in wash for tint engraving, the drawing on the wood 
should be finished in just the same way that a wash 
drawing upon paper would,be finished, and the tones 
drawn upon the wood. The finish of the drawing should 
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be just as you would wish the engraving to be when 
finished, that is to say, the better the drawing, the 
better the engraving should be. It should be remem- 
bered that, in laying a wash or working with a paint 
brush upon the wood, one must never use more than 
the necessary quantity of water to make the drawing, 
because the wood swells and is apt to curve or crack. 
If much water is used, the back should also be wetted 
with a sponge. The block should then be stood upon 
end to dry, but do not dry it by heat, as it is likely to 
crack. \ 

When it is desired to transfer a print upon wood, if 
the print is wet, that is, if it has just been taken from 
an engraving, either from another wood block, a copper 
plate, a stone or a zinc plate, it can be transferred to 
the prepared wood surface by placing the wet print in 
position on the wood and then pulling it in a proofing 
press. The pressure should be somewhat greater than 
that used for proofing. After putting the pressure on, 
allow it to remain for about a minute to enable the ink 
to soak into tHe wood, release pressure and lift‘up one 
corner of the print to see if the print has transferred. 
If it has not, pull again with more pressure until the 
desired result is obtained. 

A slow-drying ink should be used for the wet transfer, 
and not too thin or too much, as it will smudge. The 
paper’ used should be a hard paper or any of the litho 
transfer papers, which should be damped when stripped 
off. 


To transfer an old print upon the wood, take one 
stick of potassium hydrate, 4 in. long, and dissolve in 
alcohol, 8 oz. This should be handled with care, as 
it will burn the fingers and nails. Place the print in a 
developing dish, pour the solution all over,the print 
at once, and allow it to soak for one or two minutes— 
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the time depends upon the age of the print. The print 
is then (without washing) placed upon the boxwood 
block, and pulled in the press as before described. 

For reproducing the design upon the wood by photo- 
graphy there are several possible methods of procedure, 
but they are highly technical and do not come within 
the scope of this book. There is, however, one way which 
is fairly simple, can be used by anyone not acquainted 
with photography, and is inexpensive to practise. 

The articles required are a reversed negative: a 
dozen pieces of ivory black carbon tissue sensitized, 
which can be of any size from }-plate upwards; some 
pieces of temporary support, which should be larger 
than the pieces of carbon tissue; a photographic printing 
frame, an actinometer, and a flat squeegee. The box- 
wood block should be prepared with a thin coat of 
Chinese white. If it should be found that the carbon 
tissue will not stick to the Chinese white, a little fish 
glue must be added to the Chinese white when preparing 
the block. The negative should be placed in the 
printing frame, glass side down, and a piece of carbon 
tissue is placed black side down in contact with the 
negative. 

It is the black gelatine side that prints. The print 
cannot be judged by looking at it, hence the use of the 
actinometer. Afterwards the back of the printing 
frame must be placed in position and spring fastened. 
The frame should be placed in a north light to print, 
with the actinometer beside it. A thin negative is best, 
as a thin print is required, because, if the print is thick, 
it will peel off in the darks when engraving. 

When the print is judged to be sufficient, the piece 
of carbon tissue and a piece of the temporary support 
are placed in a dish of clean water and allowed to soak 
for about one minute. The waxed side of the temporary 
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support is brought in contact with the black side of the 
carbon tissue and lifted out of the water sticking to- 
gether. Both are then squeegeed to expel any water 
or air bells between them, put under pressure enough 
to keep them flat betweén sheets of blotting paper, and 
allowed to stand for twenty minutes. They are then 
placed in hot water, 100° to 115° F., the carbon 
tissue face up. After a few minutes the pigment in 
the tissue will ooze out at the edges, and the tissue can 
then be stripped off the temporary support by lifting 
it at one corner and slowly pulling off backwards, 
whilst both pieces of paper are under the water. The 
piece of paper is then thrown away, being of no further 
use, aS the print is on the temporary support, but is 
not seen yet. Place a sheet of glass under the paper 
and develop the print by throwing the hot water all 
over the black mass until the print appears quite clear 
and distinct. Then rinse in cold water, pin it up to 
drain all the water off, but do not let the printed gela- 
tine dry, but squeegee it straight on the wood. Place 
a piece of damp paper on the back of the boxwood 
block, then place all under pressure, and allow to dry 
for an hour or two; when quite dry, the temporary 
support and the paper on the back can be stripped off, 
and the print will remain upon the wood. 

Facsimile and tint engraving are also divided into 
two classes of engraving, mechanical and art engraving, 
both of which have been practised from the common 
commercial to the highest form of art, the difference 
consisting in price, time, and ability. 

The student should at first practise engraving a series 
of lines in facsimile. These lines may cross one another 
at any angle. If they are intended to be mechanical, 
they should be ruled; if for art work they should be 
drawn freehand about one-sixteenth of an inch apart 
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to start with. The student has now to engrave away 
all the white parts of the block, leaving the lines drawn 
standing in relief. In mechanical engraving it is 
usually begun by engraving a very thin white line or 
cut on either side of the lines that cross in one direction. 
This cut or engraved line is done with a knife tool, 
which is a No. 1 tint tool, ground very fine on the sides, 
so that the line that it cuts is so fine that it will not 
print as a White line. If the lines have been ruled, 
crossing at right angles, the lines that cross the lines 
just outlined with the fine tool should be engraved 
with a tint tool, about No. 4, the belly of which should 
be ground somewhat flat. The cut on either side of the 
line must start sufficiently far away from the upright 
line (the line previously outlined) so as not to burr 
the line down with the belly of the tool when making 
the cut. The cut on either side of the line should go 
right up to ‘the thin white line previously engraved. 
The block is then turned round and the lines re-entered 
and returned to the upright line from which the start was 
made. The block is again turned so as to re-engrave 
the first series of thin lines with the No. 4 tint tool. 
The block should now have the appearance of having 
all the black lines intact, not broken at all, and crossing 
one another just as they were drawn, with a line en- 
graved on either side of them, the width of about a 
No. 4 tint tool. The pieces in the middle of the squares 
are now taken out with a scorper, and the depth of the 
engraving must be sufficient so that, when the block 
is rolled up lightly upon the surface with a composition 
roller charged with ink, the ink does not dip into the 
portions that have been engraved. Should the lines 
cross one another at any angle but a right angle, the 
No. 4 tint tool cannot be used, as the angles at the 
corners of the white spaces will not be square. 


WOOD ENGRAVING 49 


The method of engraving with a fine knife tool is 
the same; and it should be noted here that, if the cross 
lines are of different thicknesses, it is always the thick 
line that is outlined with the knife tool. The spaces 
are then taken out either with a square tool or with a 
graver, according to the shape of the piece to be 
engraved out. The method is as follows: The grave 
is pushed into the corner of the space to be engraved, 
at the same time the cut being kept alongside the 
drawn line. The cuts made by the graver are cight in 
number in each space to be taken out, two in each corner. 
The graver is held somewhat upon one side, so that the 
walls of the line are nearly upright. They must on no 
account be undercut, or the line, if a thin one, will 
break away. The middle piece of white is then taken 
out with the scorper as before. In using the scorper, 
by the way, it 1s advisable to put a thin piece of card 
behind so as to avoid burring down the lines with the 
belly of the tool. The scorper may have to be used 
in four different directions. 

In engraving freehand facsimile such as pencil or 
pen-and-ink drawings, all the elaborate care necessary 
for first-class mechanical facsimile is dispensed with, 
and the student should at once accustom him- or her- 
self to use the tools to the best advantage. Any 
ordinary facsimile work can be engraved by taking any 
white space in cross lines, no matter what shape, by 
one-cut of the tool or at most two cuts, that is, rovided 
the space is not too large. The method is as follows: 
The tool is grasped firmly in the hand, the point of the 
tool is pressed into the most acute angle of the space 
to be taken aut, it is then pressed forward to the next 
angle, which will be obtuse, and with a quick upward 
flick, at the same time pressing slightly forward and in 
the direction of the opposite angle, the, tool will take 
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out any moderate-sized space in a single cut. If the 
space is a triangle, it can be taken out in one cut by 
turning the tool over on ore side enough for one side 
to cu the straight line, and the other the two angles. 
Should the space to be engraved be too large to be taken 

ut at one cut, the block should be turned round, when 

he opposite angle can be cut out also. The tool should 

e held at such an angle that the belly does not burr 
.own the angle to be cut from. 

There are three tools used for this purpose. The 
most useful one is the square graver, which will take 
out nearly any shape in a single cut, with the exception 
of square spaces (these can be taken out in two cuts) 
or very acute angles; then the cut would not be deep 
enough to print. The graver is used for all acute 
angles. The obtuse tool is a lozenge graver, with the 
face of the tool ground so that the cutting sides are at 
an obtuse angle. This tool will take out square spaces 
at a single cut and flick. The angle at which you hoid 
the tool in relation to the block is the angle that will 
dig out the angle of the space without burring down 
the printing lines. The pressure of the upward flick 
to take out the opposite angle is an amount correspond- 
ing to the amount of pressure to take out the first angle 
up to the corners of the obtuse angles. Thus half the 
space is taken out with the dig-down pressure and the 
other half is taken out with the flick-up pressure. 

When the lines of the drawing are too far apart to 
be taken out with the gravers, the white spaces should 
be taken out with scorpers or tint tools. The large 
pieces of white are not engraved out, but only engraved 
away from the work to the extent of about one-eighth 
of an inch all round, because, it is easier to ‘proof the 
blocks with these pieces in and also because nearly all 
wood engravings are printed from electros, in the 
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process of which the latge whites are more easily taken 
out. Single lines are engraved with graver, tint tools, or 
scorper according to the distance at which the lines are 
apart. The depth of the engraved portion should be 
such that a composition roller charged with ink will not 
ink any part of the engraving except the surface when 
the roller is passed lightly over the engraving. The 
parts that are engraved should be smooth at the bottom, 
and the walls of the printing lines quite clean and 
slightly wider at the bottom than the top. 

It should be distinctly understood that the lines in 
wood engraving must on no account be in any way 
undercut, for, if this should happen, the engraving will 
not electrotype properly, as the wax impression will be 
caught in the undercut and dragged away. Also, if 
the lines are undercut and are at.all fine, they will 
probably break away of their own accord whilst proofing. 


TONE ENGRAVING 


- The student should practise engraving tints with 
the set of tint tools, so as to produce an even tone 
when proofed, without any unevenness or scratchiness. 
When this has been accomplished, wood engravings 
should be examined in order to get an understanding of 
the different methods that have been used to obtain 
a desired result. 

There are the methods of single line, in which the 
lines run in one direction only, the wavy line, the 
flowing line, the crossed line, and recrossed line (white 
lines), 

In white lining a sky to produce the best effect, the 
white line, that is, the-vertical line, should be engraved 
first with all the different tones in the sky produced by 
tint tools. The main Hine, the horizantal line, should 
then be engraved across it. This gives much greater 
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softness than if the main line is engraved first and then 
white lined. 

To produce textures by means of dots, flicks and 
cuts, crossiig and recrossing should be practised. 
Almost any texture can be reproduced. Portraits are, 
perhaps, the most difficult of all wood engraving, an? 
the different methods should be studied frorh the best 
masters of the art. It is only by constant practice 
and hard work that one can become a good wood 
engraver. 


CHAPTER V 
ETCHING 


THE copper plate of any required size (including plate 
mark) can be purchased, polished and bevelled, at any 
process-engraver supply stores. If the student prefers 
to polish the plates himself, the plate, when polished, 
should be thoroughly cleaned and freed from grease 
by rubbing the plate over with washed whiting or 
prepared chalk made to the consistency of cream by 
water and a few drops of ammonia 880. The chalk 
cream is used with a piece of clean rag or absorbent 
cotton wool, both free from grease and grit. The plate 
is then rubbed all over with a circular motion until 
clean water will remain upon it without stretching apart 
and showing bare copper. When this stage is reached, 
it shows that the plate is free from grease. The plate 
is now rubbed all over with chalk cream without 
ammonia, and is next set on end to dry. When it is 
dry, the chalk is polished off with a dry clean rag free 
from grease. The plate should now show a fine polished 
surface free from scratches. 

There are two things to be careful about, the one 
that the plate must be free from grease, and the other 
that the plate should not be scratched in cleaning. 
If the plate is not free from grease, the ground may 
not lie properly, or it will peel off'in places, causing 
endless trouble in the after work. If the plate is 
scratched, the scratches will print. This will not 
matter in certain classes of etching or on some parts of 
the plate, and must be left to the judgment of the 
Student, but a scratch across a face would spoil the 
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plate. Scratches can be removed by rubbing lightly, 
but with sufficient weight to cut the copper, with a 
piece of engraver’s charcoal, or with a piece of wash- 
leather; charged with jeweller’s rouge, spread over the 
tip of a finger. A deep scratch should first be lightly 
burnished until the burr is level with the surface, then 
rubbed with a stick of snake-stone ground at an angle 
of about 45° and lubricated with water, oil, paraffin, 
or turpentine, until the scratch is quite faint, then 
finished with the charcoal and rouge as above. The 
taking out of scratches should: be practised upon a 
spare piece of copper before attempting upon the plate 
to be etched, as it requires some practice. It is not at 
all difficult, but requires patience. The worker should 
not try to do it too fast, and should see that all the 
materials used are free from grit, or there will be more 
scratches. The burnisher must be free from scratches, 
and lubricated by wiping it upon a piece of rag with 
a little beeswax dissolved in turpentine. If the bur- 
nisher should scratch the copper, it is effective to polish 
it with 000 emery paper and finish with jeweller’s rouge 
until it is entirely free from cutting edges. 

The copper plate, now being free from grease and 
scratches, is ready for coating. The principal cause of 
trouble at this stage is dust, and it is best to coat it 
in a room apart from all the cleaning dust. There are 
three methods of laying the ground: (1) with a ‘piece of 
solid ground; (2) with a roller; (3) with a liquid ground. 
The etching grounds can be purchased from any 
artists’ colour shop, and are sold opaque or transparent, 
either solid or in liquid. The opaque is generally used 
to start with, but it is purely a matter of fancy. The 
piece of solid ground is tied up in two folds of fine silk 
(a silk that is free from hairs) to form a kind of dabber. 
The plate is now made hot over a stove, then the ground 
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enclosed in silk is brought into contact with the surface 
of the plate, when the heat will melt the ground. This 
will come through the silk on to the plate, which should 
be rubbed all over with a circular motion until it is 
quite covered. It is then dabbed with a silk or fine 
kid dabber until the surface is quite even all over’ 
Great care should be taken not to make the plate too 
hot, or the ground will fire on and be spoilt; the heat 
should be sufficient only to melt the ground and leave 
it tacky for the dabber to distribute. Also great care 
should be taken to prevent dust from falling upon the 
plate, because the acid in etching will sometimes attack 
the dust, get through the resist and etch a black spot. 

Having successfully laid the etching ground, some 
etchers blacken the resist by turning the plate face 
downward and holding a lighted taper under it until 
it is covered with black smoke. It is then gently 
warmed to make the black sink into the ground. * By 
this method the lines drawn upon the plate can be seen 
more distinctly. The plate must not be over-blackened. 
If it is, it will not be absorbed by the ground, and 
will cause trouble by rubbing off on the operatars’ 
hands. Blacking the ground increases its acid-resisting 
properties. 

No. 2 method, in laying the etching ground with a 
roller, necessitates the use of a flat slab of metal, stone 
or glass (a flat litho stone is best), and also of a gelatine 
roller with rounded ends set in a handle. Both can be 
purchased at any of the process-engraver’s stores. It 
is the same kind of roller as that which wood engravers 
use to proof their work. To lay the ground, a piece of 
the solid etching ground is ground up upon the stone 
with turpentine and a few drops of spike oil to the con- 
sistency of cream. It is then rolled up with the roller 
in all directions until it shows quite a, flat tone upon 
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the stone, which should be cold. The roller is then 
passed over the copper plate (which should be slightly 
warmed) in every direction until it is completely 
covered with a uniform coating, and the plate should be 
made quite warm to drive off the turpentine and spike 
oil, 

Instead of the solid ground, the liquid can be used 
by allowing it to dry upon the stone until it becomes 
like cream; add a little turpentine and a few drops of 
spike oil, then roll it up and coat the plate in the same 
way as above (these grounds can be blackened as No. 1). 

If, however, the rolling slab is-made hot, the turpen- 
tine will evaporate before the plate can be coated. 
Should this happen, add a little more turpentine and 
spike oil, and roll up again. The spike oil is used to 
prevent the ground from becoming brittle, and the 
amount to be used is a matter of individual opinion, 
but in any case the ground must not be too brittle, nor 
must it be sticky. When the ground is being rolled 
upon the plate, if the plate becomes too warm, the 
roller will be melted. Great care should be used to 
keep dust off the plate. 

The third method of laying the erondd is to use the 
liquid form of resist, pour it over the plate, and 
drain it off into another bottle, or use a collodion filter 
and pourer combined. This is an extremely useful 
bottle, and will save considerable trouble with dust. 
It is made in three pieces: a bottle with a wide mouth 
that acts as a funnel; a centre tube, which is ground to 
fit the bottle, has a groove cut in the opposite side to 
the lip to allow the liquid ground to be drained off the 
plate into the funnel neck of the bottle; in the lower 
part of the tube is placed a tuft of cotton wool, which 
should be soaked in the liquid ground before placing in 
the bottle, which has previously been half filled with 
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the solution, allowing it to filter through the cotton 
wool into the tube ready to be poured on the plate. 
By this means the solution is always filtered. The 
third part of the bottle is an open stopper which acts 
‘as a cap and prevents the solution from evaporating 
when not in use. If the ground is dissolved in benzole 
or spirits of turpentine or xylol, the operation should 
not be carried on near an open light, lest there should be 
an explosion. The usual solvent for the ground is 
chloroform, which is not inflammable. 


THE METHOD OF COATING THE PLATE 


A small plate can be coated by holding the plate by the 
left-hand bottom corner, a pool of the solution being 
poured en the middle of the plate in such a way as to 
avoid air bells (a little practice will soon overcome this). 
The plate is then tilted so that the solution runs to the 
top right-hand corner (not off the plate). It is then 
tilted so that the solution runs to the left-hand top 
corner of the plate, and again tilted so that the solution 
runs to the left-hand bottom corner of the plate; but 
the solution must not be allowed to touch the thumb 
holding the plate. Then the plate is tilted so that the 
solution runs off it from the bottom right-hand corner 
into the funnel part at the collodion filter or into 
another bottle. While the solution is running off the 
plate, the top part of the plate should be swung with a 
slow movement from right to left and from left to 
right. When all the solution has been drained off, the 
movement of the plate should still be continued until 
the ground is set. The purpose of this movement is 
to get an even coating and to prevent streaks. 

The plate should be cold and dry when the solution 
is being poured on, otherwise it may set before the 
plate is covered, and an uneven coating will be the 


58 ENGRAVING 


result. This applies more to large plates than to the 
smaller ones. In coating platés too heavy to hold in 
the hand, a piece of wood 3 X 3 X 12 in., rounded at 
one of the 3 x 3 ends, should be mounted upright upon 
a bench, the round end at the top. The plate, which 
can now be balanced upon this, must be held by the 
left-hand corner and coated as before. The swinging 
movement can be carried out by holding the left-hand 
bottom corner with the left and the top right-hand 
corner with the right hand, the right-hand bottom 
corner pointing to the bench on which the remaining 
drip can fall. 

The time taken to coat a plate should be the time 
to get an even coating. If the coating is done too 
quickly, the top part of the coating will be much thinner 
than the bottom part. Ifthe coating is done too slowly, 
the solution will set before the plate is coated, and 
the result will be an uneven coating with streaks. 

Although the plate should be cold when coating, 
great care should be taken that there is no moisture 
condensed upon it, lest the coating should not stick 
properly, and should cause endless troubles in the after 
work, such as the acid creeping through and etching 
parts in spots and streaks, the ground chipping away 
under the etching needle, or pieces flaking off of their 
own accord. 

The plate having been properly coated, the next step 
is to draw, trace, or place the design upon the ground. 
There are several ways of doing this: (1) by tracing the 
outline upon it; (2) by drawing direct upon the plate; 
(3) by photo-mechanical process; (4) by drawing with 
the etching needle. The last is a method used by most 
of the painter etchers, because the work is more 
spontaneous. 

First M ethod-—The drawing is made upon thin tracing 
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or parchment paper with a lead pencil, or, better 
still, with a pen and waterproof ink. Another piece of 
thin paper should be well rubbed on one side with red 
chalk, or a piece of carbon paper can be used. The 
‘red chalk side of the paper is placed upon the plate; 
then the drawing on the tracing paper is placed upon 
that, drawing side down (as it must be reversed or the 
print from the plate will be the wrong way about). 
Then go over the drawing with a hard pencil or tracing 
point, with just enough pressure to trace the design 
upon the plate without damaging the ground. 

The two papers can be kept in position by waxing 
the four corners of each and sticking it to the plate 
with beeswax. This will enable the operator to lift 
one corner to see how the tracing is going upon the 
ground. The ground must be quite dry or the paper 
will stick to it. 

Second M ethod.—The drawing can be made upon the 
plate direct with a soft lead pencil or red chalk pencil, 
but it must be reversed. 

Third M ethod.—A print can be placed upon the ground 
by the carbon tissue process. The plate with the 
ground upon it should be cleaned with washed chalk 
free from grit with a few drops of ammonia 880 added. 
The chalk, being the consistency of cream, is rubbed 
lightly all over the ground, care being taken not to 
scratch it, until water will flow all over it without its 
splitting apart. The plate -is then coated with 

~sitised albumen solution— 


White of egg. ‘ ‘ @ 2 


~ Water . : . ‘ . 20 oz, 
Bichromate of potassium . ar. 


Dried albumen crystals, 70 grains, can be used in place 
of the egg. If the egg is used, the yolk must not be 
broken into the albumen. 
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Place the above mixture in a wide-mouthed bottle 
with some pieces of clean broken glass. The solution 
is then well agitated until considerable froth appears, 
and it is next placed aside to Settle and agitated again 
and allowed to settle all night. It is then filtered 
through a filter paper into a measure or bottle. The 
plate should be thoroughly cleaned and free from grit, 
then covered with water. The albumen solution is 
poured on as in coating the liquid ground, drained off 
into the sink and coated again with solution. ‘This 
can be drained off into the bottle, and filtered and used 
again. The albumen solution can be kept for a few 
days if three or four drops of carbolic acid (pure) are 
added to it; and the plate is now set to dry in diffused 
daylight. If there should be any signs of the bichro- 
mate crystallizing out, the plate should be washed under 
a light flow of cold water for five minutes, when it will 
,be ready for the carbon print. Carbon transparency 
tissue can be purchased almost of any colour, and 
colour is a matter of fancy. If the ground is smoked 
black, red chalk colour should be used; if it is unsmoked 
or transparent, black or green is advised. The tissue 
can be purchased ready sensitized and will keep about 
a week, but, should it be necessary to sensitize it, the 
following mixture will be found useful-— 


Bichromate of aeiaas - 1 oz. 
Water . - 20 oz. 
Ammonia 880. ‘ , . 1 dr. 


For large pieces of tissue more solution will be re- 
quired. The ammonia should be added after the 
bichromate is all dissolved. The solution should now 
be a pale lemon colour, and should be filtered into a 
dish large enough to take the piece of carbon tissue it 
is desired to sensitize, and the solution should be about 
half-an-inch deep. The tissue is placed or unrolled in 
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the solution, at the same time all air bells being removed 
by gently passing the fingers across the surface of the 
tissue. Then, in order to remove these from the back, 
the tissue is turned over, and again it is turned face up, 
and kept under the solution. The tissue should not 
be left in the solution over three minutes, but it may 
jbe finished in less time. The instant it shows signs of 
curling backwards it is removed from the solution and 
squeezed upon a ferrotype plate, or upon a sheet of 
glass, which must be absolutely clean, and should have 
been rubbed all over with French chalk, then thoroughly 
polished off again. The ferrotype plate with the tissue 
should now be dried in a dry, warm room not less than 
65° nor hotter than 75°F. This must be in a yellow 
light or in the dark, or only lit by weak artificial light, 
not daylight, arc lamps, or incandescent gas. When 
the tissue is dry it will strip off the plate or glass; it is 
then ready for printing; place it in a printing frame 
under a negative and print im daylight with an actino- 
meter beside it. When the printing is finished, the 
print is squeezed to the albuminized ground by placing 
the plate in a dish half full of water, and soaking the 
printed tissue in the same water and removing all air 
bells as before. It should not be soaked for more than 
one-minute. The plate and the print should then be 
brought into contact face to face, placed in position 
and squeezed together, and all the moisture should be 
wiped off with a piece of clean rag. The plate is then 
placed under some blotting paper to dry for ten to 
twenty minutes. In the meantime a dish larger than 
the plate should bé filled with hot water 105° to 115° F, 
the plate with the print upwards is placed in the hot 
water, when, after about five minutes, the colour will 
begin to ooze out at the edges of the paper. At this 
stage the paper can be removed, by lifting up one corner 
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and slowly stripping it off. If it does not come easily, 
leave it a little longer to soak. 

The paper having been stripped off, the print can be 
developed by rocking the dish, or pouring over the 
plate the hot water from the dish with the hand ora 
cup. When the print is thoroughly developed, it is 
washed with cold water and set aside to dry. 

The following points are worth remembering. Rubber 
gloves should be used when sensitizing, as the bichro- 
mate is poisonous. The sensitizing solution should not 
be above 60°F. The tissue should not be left in too 
long. The squeegeeing should be done with a flat 
squeegee firmly but lightly, so as not to tear the back 
of the tissue. The drying should be done in a non- 
actinic light or the tissue will be fogged. If the glass 
should not be thoroughly clean, the tissue would stick 
to it. The French chalk can be mixed with paraffin, 
but it must be thoroughly cleaned off or the tissue will 
not stick to the ground on the plate when developing. 
Blisters are caused by not having left the tissue long enough 
after squeegeeing and before development, or the water 
has been too hot to start the development, or the tissue 
not properly squeegeed to the plate. The carbon print 
on the metal plate must be a thin one, of it will flake 
off under the etching needle. The negative used must 
be a thin one if all the graduations of tone are wanted. 
The actinometer is an instrument for gauging the depth 
of a print, as the carbon tissue cannot be examined 
when printing (instructions for using the instrument 
are sold with the actinometer). The etching needle 
for cutting through the tissue should have sharp cutting 
edges, not a round one. 

There are several other methods by which a photo- 
mechanical print can be placed upon the copper plate 
and also etched or partly etched, but as this does not 
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come under the heading of engraving’ proper and would 
take considerable space to describe, and really belongs 
to a work on photo-mechanical processes, it cannot be 
discussed further here. 

So soon as a tracing drawing or print has been placed 
upon the etching ground, the next step is to draw or 
cut it in with the etching needle. Etching needles are 
of various shapes and forms, and the choice of a par- 
ticular kind must be left to the student. Some etchers 
prefer light tools, others heavy tools, also combinations 
of both are used, also roulettes, although it takes con- 
siderable skill to draw well with a roulette. The shape 
of scrapers for scraping off burr or reducing tones, and 
of burnishers for the same purpose, is purely a matter 
of fancy and will not affect the work in any way except 
in convenience of working. 

Rat-tail files can be ground into excellent etching 
needles, with sharp, round-pointed ends for fine work, 
or oval ends, that is, the cutting end, ground at an angle 
of about 22°; thus, according to the size of the oval, 
more or less broad cuts can be made; they may also be 
ground with several cutting edges running down to 
the point by grinding the sides at different angles. A 
piece of wash-leather glued on to the part of the file 
held by the hand will make it nice and comfortable to 
hold. In grinding or sharpening the rat-tail files. or 
etching needles they should be first ground to the shape 
required on a medium carborundum stone with oil to 
lubricate, then on a fine stone, and, if round finished, 
on a piece of wood with fine emery or carborundum 
powder, 0000, with oil. The tool should be revolved 
in the hand whilst rubbing; 00 or 000 emery paper is 
very useful for finishing a tool, as it only polishes and 
does not cut. The scrapers can be made in the same 
way dut of files. but it is better to buy them ready 
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made. Some are bayonet-shaped, that is, three cutting 
edges, and hollow ground ; these, when blunt, can be 
sharpened on a fine stone and finished on the emery 
paper, which should be pasted _ upon a flat piece of wood ; 
this will take off ali the burr if properly done. Tools 
are a matter of individual choice, and the student 
should choose a tool that he feels he can draw freely 
with. 

The etching needle must cut through the etching 
ground and leave the copper bare, or the acid will not 
etch the copper. For very fine lines the cut of the needle 
will not require etching and should be stopped out (see 
Etching the Plate). When the darker parts are being 
drawn with the etching needle, the copper may be cut 
more deeply into, especially in the darks. The distance 
‘that lirles should be apart from one another varies 
according to the work, but it may be taken as a standard 
to start with that the thickness of the etched lines 
should be about the same as the spaces left between 
them. For example, if the lines in the light part are 
one-hundredth of an inch wide, the space left should 
not be less than one-hundredth of an inch wide, but 
may be any width larger. This also applies to the dark 
parts. If the lines are placed too close together, the 
drawing will be lost by the spaces being etched away, 
because the dark lines must be etched deeply. Yet 
there is no need to be afraid of the want of tone,.as it 
can be put 'in afterwards (see Second Etching). Thus, 
we want plenty of space between the lines to start with. 

The student should not try to finish the plate at the 
first etching, as this requires considerable experience 
and skill, and often is of no advantage. It is better 
sometimes to start by only drawing in the outlines of 
the darker parts. The drawing now having been cut 
in with the etching needle, the next stage is to etch 
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the plate. Before etching, the back of the plate, 
the edges and margin must be completely covered with 
a coating of acid resist, as asphaltum dissolved in ben- 
zole or turpentine, or shellac dissolved in methylated 
Spirits with an aniline dye added. The dye will show 
if any part has -been missed. The resist should be 
brushed on with a 1-in. flat varnish brush from left to 
right, air bells being carefully avoided, as they will 
sometimes etch. The plate should be allowed to dry 
thoroughly before etching or the acid will go through 
the resist. 

Etching the plate is usually done with nitric acid or 
nitric acid and water, the Dutch mordant hydrochloric 
acid, water, and chlorate of potass, hydrochloric acid 
and nitric, or with perchloride of iron. 

Etching with nitric acid one part, water one part, 
will give a vigorous bite. The bubbles that appear will 
give an idea of the activity of the etching. The time 
required depends on the depth required. The plate 
may be taken out at any period of the etching, washed 
with water under a tap, and then examined, but an 
ebonite plate-lifter should be used to lift the plate and 
a rubber glove or rubber finger stalls to hold the plate, 
lest the acid should burn and stain the skin. The acid 
can be diluted with more water, then the etching will 
be proportionately slower, which can be seen by the 
bubbles. The nitric acid gives off objectionable fumes, 
which are poisonous. The Dutch mordant does not 
give off bubbles, and the proportions can be varied, one 
part hydrochloric acid, one part water, one part chlorate 
of potass; it does not cut so quickly as the nitric acid. 
Hydrochloric and nitric acid, one part of each, with 
one part of water, can be used, and the proportions can 
be varied. - 

Perchloride of iron as ah etching fluid has not been 
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used to any considerable extent by etchers because -it 
has not been understood, but‘it is the perfection of all 
etching mordants, it is not poisonous, and does not 
give off any fumes; it will etch the finest lines, and will 
also etch to any depth required. It does not burn to 
any extent, but it stains both clothes and hands; these 
stains, however, can be taken out with lemon juice 
well rubbed in. The solution of iron can be used several 
times; the plate can always be taken out, washed and 
examined, and replaced in the solution as often as’ 
required. 

The iron perchloride can be purchased in lump or 
liquid form. If in lump, it can be dissolved by just 
covering it with water ahd bringing it up to the boil 
in an enamelled saucepan or an earthenware casserole 
pot. A bare metal pot must not be used, as the iron 
will etch any metal and its strength will be destroyed. 

For preparing the perchloride of iron for etching we 
shall require a hydrometer (Baumré) for heavy liquids, 
registering from 0° to 50° or more; a cubic centimetre 
measure with a capacity of 250 c.c.; four bottles to 
hold the iron solution (the size of the bottles is governed 
by the size of the plate to be etched, also the amount 
of perchloride of iron), and some ammonia 880°; a 
thermometer (unmounted). If the perchloride of iron 
is purchased in liquid form, it will register about 42° 
to 45° Baumé; if in solid form it should be turned- into 
liquid as’ above described, allowed to cool, and at the 
temperature of 60° to 65° F. it should be poured into 
the cubic centimetre measure to within an inch of the 
top (there must be enough solution for the hydrormeter 
to float). The hydrometer is then placed in the measure 
(not dropped in, so that it may not strike the bottom 
of the measure and break) and allowed to float. The 
reading is taken from the scale on the hydrometer, 
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where it floats on the top of the solution. A stock 
solution should be prepared to register 45° Baumé (if 
the solution is much stronger it will crystallize out and 
be difficult to re-dissolve). Should the solution register 
above 45°, water should be added to it. The formula 
far reducing the degrees ef the solution is as follows: 
Measure out 250 c.c. of solution, and for every degree 
it is necessary to reduce add 10 c.c. of water at 80° F. 
Thus, should 250 c.c. of the solution register 49° Baumé, 
add 40 c.c. of water, which will bring the solution 
down to about 45° Baumé. 

To the stock solution registering 45° should be added 
1 per cent. ammonia 880. Thus, for every 100 c.c. of 
solution add 1 c.c. of ammonia 880. The solution 
should then be well stirred and brought to the boil, 
allowed to cool, and left to settle all night. A sediment 
will fall to the bottom of the solution, and the clear 
liquid can be decanted off and reduced to 42° Baumé 
with water, but the sediment should be kept to be used 
later. Two parts of the 42° solution should then be 
taken and reduced to 36° by adding water in the pro- 
portion given above. It is then poured into a bottle 
and labelled at 36°. Another bottle registering 30° is 
next made up by reducing some solution as before. 
The four bottles of solution now labelled should read 
45°, 42°, 36°, 30°. The action of the perchloride of 
iron upon copper is as follows: The 45° solution will 
give a clean, deep cut to the copper and can be ysed 
locally with a sable brush in a quill (not with a metal 
ferrule, which would be eaten away). The 42° solution 
is used for the deep lines, giving a clean, deep cut; 
and the copper as it is etched will ooze out black. If 
a transparent ground is laid, which is advisable for 
etching with perchloride, the whole of the etching cam 
be watched quite easily. \ 
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The 36° will not etch so deeply, and has a tendency 
to spread the lines, that is, to make them wider. This 
remarkable property will be found very useful when 
used with judgment. The solution 30° will etch slowly, 
and should be used for the finer lines or lines that 
should print grey. 

The reason for adding fhe ammonia is to neutralize 
the free acid in the perchloride, with the result that the 
etched line is cleaner and sharper at the edges and also 
straighter down into the copper; by adding more 
ammonia the action of the solution is retarded, the cut 
being clean, but not so deep. There is also another 
consideration which is more important, namely, that 
through the rough addition of ammonia devils will never 
appear. These are spots that etch deeper than the 
work, with long arms stretching out in all directions, 
and are caused by gas ‘produced in the etching creeping 
under the resist. They do not often appear in etching, 
but frequently in photogravure if the perchloride is not 
treated with ammonia. The perchloride will etch a 
good number of plates if the solutions are kept up to - 
the degrees labelled on the bottles by adding fresh 
solution from the 45° bottle. 

The sediment will be found useful when making up 
fresh solution. It can be added to the fresh per- 
chloride of iron, only half the quantity of ammonia 
given in the formula being used. When the solutions 
have etched a number of plates, and the etching does 
not appear to be so deep or takes too long to get the 
depth required, all the solutions can be mixed together 
with the sediment, with the addition of some fresh iron, 
and boiled down to 45° Baumé, In this case the sedi- 
ment and the copper in the old solutions will sufficiently 
neutralize the solution. 

Should the student wish to undercut the line, theay! toe. 
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, to maake the line wider at the bottom than the top, or 
spread it in the dark part, a few drops of hydrochloric 
acid are added to a little perchloride of iron (not treated 
with ammonia), mixed in a saucer and applied locally 
with a brush. This can be examined quite easily by 
dabbing off the solution with a piece of damp cotton 
wool. If it has not acted sufficiently, another applica- 
tion is necessary. It will be seen from the above that 
the shape of the cut with perchloride of iron can be 
varied from a straight down deep cut, with walls almost 
perpendicular and a flat bottom; to a line undercut 
spreading at the bottom and holding more ink. The 
spreading of the lines can be increased by brushing the 
plate lightly with a mop brush or a smaller one in 
quill while the plate is being etched. Experience 
seems to show that the student should use the iron 
perchloride, as it can do everything that nitric acid can 
do and much more. It gives off no objectionable odour, 
it is not poisonous, and it is under better control than 
any other mordant. 

Ammonia 880 should not be bought in large quantities 
by the student, as it is a very powerful and volatile 
fluid, the fumes of which will destroy the mucous mem- 
brane if inhaled from the bottle; it should be kept 
under lock and key to prevent anyone accidentally 
smelling it, and should be kept in a cool place. When 
removing the stopper, one should hold it away from 
the face. If by any chance the bottle should be dropped 
and broken, the operator must not attempt to mop it 
up, but should take himself out of the room and allow 
it to evaporate. If these precautions are taken there 
will be no risk. 

To etch a plate where all the lines are comparatively 
equal, such as a plate in outline, and when the outline 
is wanted to print strong, we shall require a developing 


70 ENGRAVING 


dish of stone-ware or of papler-m4ché somewhat larger 
than the plate to be etched, an etching mop (this is a 
brush used by photo-mechanical etchers) or any soft 
brush without metal binding, a plate-lifter (ebonite), 
and a piece of wash-leather. 

Place the plate in the dish and pour over it enough 
perchloride of iron 42° to cover it. The dish should 
now be rocked to make the solution flow backwards 
and forwards across the plate. The etching showd 
start at once, and will easily be seen. Now observe 
whether there are any air bells on the plate; if there 
are, gently brush them off with the etching mop, but 
do not rub heavily for fear of spreading the lines. The 
dish should be rocked continuously and allowed to 
etch for ten minutes. It may then be taken out, 
washed both sides under the tap and examined. The 
etching is not deep enough yet to print a solid black 
line, unless the lines are rather thm. The plate may 
be placed in the solution again, but before doing so 
dab off all water with a piece of wash-leather wetted 
and wrung out. Next rock the dish and look out for 
air bells. The brushing off of these bells should be 
done very gently unless it is desired to widen the lines, 
in which case brush the plate all over with a circular 
motion, starting at the top left-hand corner of the plate 
and travelling to the top right-hand corner, then back- 
wards and forwards, gradually coming down the plate; 
always keeping up the circular motion. But no part 
must be missed, or it will show when the plate is proofed. 
Only go once over the plate, then take it out and 
examine it as before: if the lines are not wide enough, 
return to the bath and brush again and examine. 

As regards the exact depth to go, this can be judged 
only by the thickness of the line to be etched, and to 
do that it is necessary to see the plate, and by having 
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a proof taken of the plate, one can then see if the etching 
has been too deep or not deep enough, both of which 
defects can be remedied, as will be shown later on. 

The 42° solution will etch a fine line in a quarter of 
a minute or even less. A deep, strong line will 
take thirty minutes, a very deep line forty-five 
minutes. So the student will see that there is a very 
large range, but, as the plate can be examined at any 
stage of the etching, the depth can easily be seen with 
an engraver's glass. An average outline etching will 
take from twenty to twenty-five minutes to etch. 

In etching a plate, a proof should be taken from the 
plate; if a copper-plate press is not procurable by the 
student, he will have to have one pulled by a copper- 
plate printer. (For copper-plate printing see Chapter 
X, page 102.) 

Should the proof look weak, and the student wish 
the lines to print stronger, the plate should be rolled 
up, as described in coating a plate with the gelatine 
roller; or, if the lines are very fine, a glazed litho roller 
should be used in the same way. This type of roller 
does not push the ink into the lines so much, but it 1s 
necessary that the ink should go slightly down the 
sides of the lines, untess it is desired to widen them 
in the etching. 

The plate, having been rolled up, should be warmed, 
then the back and borders and edges must be covered 
with resist as before. When dry, the plate should be 
placed under the tap to allow the lines to be filled up 
with water, for, if the plate was placed in the per- 
chloride without wetting and all air. bells removed, 
the solution would attack some parts before others. 
The water having run freely into all the lines, the plate 
should be dabbed with the leather as before, placed in 
the 42° solution for two minutes. This will considerably 

6—~-(14612) 


72 ENGRAVING 


darken the lines (the dish should be rocked all the 
time). The lines will have been slightly undercut 
because of the water in them, or slightly spread if the 
resist is not slightly down the side of the lines. It is 
well to remember that the hotter the plate is made 
after rolling up, the more the resist will run down the 
side of the lines, and the longer will be the time required 
to etch the plate to get the same density in the proof, 
because there will be less bare copper to etch away, 
but at the same time the lines will be sharper. To 
blur the lines and widen them, the plate should not be 
warmed: and to increase the w.dth of the lines still 
more, use the solution 36° and etch from one to ten 
minutes according to the depth of tone required. 
Brushing as before described adds to their thickness. 
To etch a plate by stopping out is a somewhat diffi- 
cult method, and a good finished result can be obtained 
only by practice, considerable knowledge and skill. 
Suppose we wish to etch a landscape subject with a 
figure or figures in it, a copy or an original, (see Tracing 
the Design on Etching Ground). The drawing is made 
upon the resist with the etching needles or roulettes, 
and is finished as far as it is possible to go. The drawn 
lines through the resist to thexcopper should represent 
the subject as a finished picture. Cross-hatching is to 
be avoided as much as possible, especially in the lights. 
This is best done after the first etching, and, if put in 
at first, only tends to make the etching look as if much 
effort had been used to produce the result. All work 
that looks apparently eff<’tless looks best. It is 
essential to keep the line balat*sed, no more black than 
white; cross-hatching may be put into the darks, but 
should be made with a finer needle than the main lines. 
The direction of the lines helps the etching to a con- 
siderable extent. Let the lines that form the drawing 
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form the tones also, and it must be remembered that 
the grawing after all is the essential part cf the plate 
in the first instance. 

The plate is then placed in the solution 30° for two 
minutes, taken out, washed, and dabbed dry with the 
wash-leather, which has been prev.ously soaked in 
water and wrung cut. The dabbing is done lghtly 
all over to take off the water. The plate is then slightly 
warmed and fanned dry. The highest lights are now 
stopped cut, or, in other words, painted over with an 
ecid resist. The best resist for this kind cf work, 
where you wish to draw well and correctly, is litho ink, 
which is purchased in a stick, ground up in distilled 
water or boiled water (not plain water, which wculd 
destroy its acid-resisting properties), and_ slightly 
warmed to the consistency of thin cream. The parts 
to be stcpped out are painted over with the ink, a 
sharp edge where it is wanted, and vignetted off thinly 
to blend with the next tone. If the softening off is 
not done carefully the tones will not blend but will 
be jumpy. 

The plate is now warmed to set the litho ink, and 
then placed in the same solution for another two 
minutes, taken out, washed under the tap, and treated 
as before. The next tones in the lights are then stopped 
out and blended in, going at the same time over the 
first stopping out with the litho ink, warmed as before 
and replaced in the solution for two minutes. These 
operations are continued four, five or six times or 
more, according to the numper of tones in the lights. 
All the other parts of the etching are left open and will , 
be slightly acted upon by the iron solution. The etch- 
ing of the lights having been finished, the plate should 
be warmed and fanned dry; then the remaining lights 
should be covered in as before. It is absolutely necessary 
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that the plate should be quite dry; then the parts 
that have been stopped out are painted over with 
bitumen or shellac solution, except the edges that are 
softened off to run into the next tones. The plate is 
then warmed and fanned quite dry. On no account 
must the plate, after stopping out with shellac, be placed 
in any solution or wetted until the shellac is quite set 
and dry, otherwise the spirit in the shellac will absorb 
water from the solution, become rotten, and allow the 
perchloride of iron to penetrate, thus spoiling all the 
previous work. 

The plate is now placed in the solution at 36° Baumé 
and allowed to etch for a quarter, a half, or one minute, 
according to the graduation between light tones and 
the light middle tones. The same operations are 
carried out as before, and the plate may be etched 
for any number of tones allowing the whole of the 
etching to take ten to fifteen minutes. Thus, supposing 
the number of tones in the light middle tone should beten, 
then the ten minutes divided by ten equals one. In this 
case the plate should be etched ten times for one minute 
each time. This will give an even graduation if the 
edges are softened off. But, supposing that two or 
three or more of the-tones are required to be much 
lighter than the next following, the two or three or 
more tones should be etched for one minute each as 
before, but the next tone being much darker should be 
etched for longer, one, two, three or four, or more, as 
the value of the tone is in comparison to the lighter 
tone which was etched last. The remaining tones in 
the middle light tones should then be etched according 
to their values up to the remainder of the ten or fifteen 
minutes. The fifteen minutes is taken when the range 
of tones is long and blends into the dark middle tones. 
The light middle tones are all painted in with the litho 
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ink, and any big masses or sharp drawing should be 
carefully gone over with the shellac or bitumen. 

We can next proceed to etch the dark middle tones, 
namely, those which start from the middle tone and 
range to the luminous black tones. The middle tone 
is stopped out as before. Supposing that the dark 
middle tones have a range of ten tones, and blend into 
the middle tone without any jump, take half of solution 
at 86° and half at 42° and mix together. This will 
give a solution 39° Baumé, in which the first tone of 
the dark middle tones may be etched for one-quarter of 
aminute. Washand stopoutas before. The next tone 
should be etched for twenty seconds; stop out. The 
next tone for twenty-five seconds, and the rest of the 
tones for thirty seconds, each tone being stopped out 
and the plate being thoroughly dried each time. Air 
bells should be lightly brushed off with the etching mop, 
but on no account must the plate be brushed heavily 
in this method. The time the plate has now been 
etched is as follows. Supposing the tones in the lights 
are five, as each tone was etched for two minutes this 
equals ten minutes in the 30° solution. Then the middle 
light tones are ten, and each one was etched for one 
minute; the time the plate was etched is ten minutes. 
This, added to the previous ten minutes, equals twenty 
minutes. The etching of the dark middle tone has 
taken in seconds 15 + 20 + 25 + 30 + 30 + 30 + 30 
+ 30 + 30 + 30 = 44 minutes + 20 = 244 minutes. 

The subject has now taken 24} minutes to etch to 
the black luminous tone. This should now be stopped 
in and dried as before. The plate should next be 
etched in the 42° solution for two minutes if all the 
black tones are equal. If it should be advisable to 
stop out some of the black tones to make them blend 
into the black luminous tone, the two minutes can be 
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divided into four or more parts. Then prcceed as before, 
etching and stcpping out. Should the blacks not 
appear deep enough, Icnger etching must be given. 

The perchlcride of iron at 30° etches very slightly; 
the 36° etches, but also slightly spreads the lines; the 
39° etches well and the cut is sharp; the 42° etches a 
deep, straight cut. The plate has now been etched for 
264 minutes. The lightest tone has been etched for 
two minutes with a very weak biting solution, 30°. 
The middle tone has been etched for twenty minutes, 
ten minutes in a 30° solution and ten minutes in a 36° 
solution. The luminous black tone has been etched in 
a 30° solution for ten minutes, in a 36° solution for 
another ten minutes, and in a 39° solution for four- 
and-half minutes. The black tones have been etched 
in a 30° solution fur ten minutes, and for another ten 
minutes in a 36° solution and for another four-and-half 
minutes in a 39° solution, and in a 42° solution for two 
minutes; thus the plate has been etched for 264 minutes, 
the lightest tone for two minutes and the darkest for 
264 minutes. 

The plate shculd now be cleaned, first with spirit if 
shellac has been used, then with turpentine, then with 
chalk and ammonia, just as in cleaning the plate before 
coating. Should there be any resist sticking in the 
lines, it should be again cleaned with turpentine. If 
any dark green oxide appears in the lines, it should 
be cleaned out with a saturated solution of salt and 
vinegar or with diluted acetic acid. This acts best 
with the chalk and ammonia on the plate. The plate 
should then be cleaned again with chalk and ammonia, 
thoroughly washed under the tap, drained, dabbed 
with the wash-leather, and fanned dry, when it is ready 
for a proof to be taken. 

It should be noted that the first proof is never a good 
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one, and it is advisable to have three taken, one light, 
one medium, and one very dark. The proof should be 
a fair representation of what it is intended to produce, 
that is, if the work has been carried out properly; but 
“it may look too dark, or it may look too light, or it 
may be too dark in the lights and not dark enough in 
the darks, or vice versa; but all these faults can be 
rectified. 

Should the whole of the plate appear too dark, the 
surface must be rubbed down with a piece of fine felt 
charged with oil and 0000 emery powder. This will 
soon take off some of the surface, making it less deep, 
therefore not holding so much ink, and also making 
the etched lines finer. The etching can also be burnished 
locally in parts where it is necessary to lighten it, and 
, can also be-scraped with the scraper to produce the 
same result. Small parts where the tone should be 
lightened can be rubbed down with a piece of wood 
sharpened to a flat or a point, and charged with oil 
and 0000 emery powder. Bad drawing can also be 
taken out by rubbing the surface down as much as 
possible with a burnisher, and then placing the plate 
face downward on a flat piece of steel with two or three 
Sheets of stout paper between, then hammering the 
back of the plate with a round-nosed hammer or a 
punch and hammer. Take the plate up occasionally 
to examine how the work is progressing (the exact 
place to hammer up should be found on the back by 
using a tracing). When the work is completely ham- 
mered out, the surface should be ground level with the 
rest of the plate with snake-stone, charcoal, or, if very 
slight, with a stick of wood and 0000 emery powder 
and oil. The snake-stone or charcoal should be used 
with water. The part having been hammered out and 
the copper re-surfaced, the etching ground should be 
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relaid on the plate so as to cover outside the part to 
be re-etched. The rest of the plate can be painted out 
with acid resist. 

The drawing should now be traced upon the resist 
and then carefully gone over with the etching needle 
to fit in with the rest of the etching on the plate. The 
plate should be etched as before. Should the lines in 
the lighter parts not give enough drawing or tone, they 
should be worked over with the dry point, and the burr 
thrown up by the dry point should be scraped off, 
unless they should be wanted in the print (see Dry 
Point Etching). 

It is quite possible to turn a plate that prints like a 
thunderstorm into one that will print full of sunshine 
and brilliancy, so, with patience, all that is necessary 
is to scrape, burnish, polish, and re-etch until the 
required result is obtained. Subject etchings are sel- 
dom finished at the first proof, and usually not for 
many proofs afterwards, Before proofing the plate, it 
should be polished with chalk and water and dried, 
and at least two proofs must be taken. These should 
now show a decided improvement upen the first proofs, 
but, if they are not good enough, carefully study the 
difference in the first and second set of proofs. The 
student will then begin to understand the amount of 
work it requires to produce a certain result. This once 
grasped, the subsequent work upon the plate will_be 
done with greater confidence and certainty. Now go 
over the plate as before, burnish, scrape, rub down, 
polish, use dry point and re-etch if wanted by rolling 
up (see Laying the Ground with the Roller). When 
you think you have gone as far as you should, have 
two more proofs taken and compare with the previous 
proofs. if the work on the plate has been done with 
confidence, the result will be pleasing; yet there probably 


ETCHING 79 


will be much more work to be done before the plate 
is finished; go on with it, therefore, as long as you think 
you can improve it. Proofs should be taken occa- 
sionally. In the later proofs it is advisable to 
get the copper-plate printer to leave some tones of 
ink on the plate, of course under your direction, so 
that the effect of the etching may be improved (see 
Printing). 

To go back to the first proof—should this be too 
light all over, the plate should be thoroughly cleaned 
and free from grease, and should then be rolled up. 
With etching ground with a litho roller, great care 
should be taken not to fill in the lines with the resist. 
Probably it will not be possible to avoid filling in the 
finer lines, as they have very little depth. These 
will have to be strengthened with the dry point or 
Fe-drawn with the etching needle on an _ etching 
ground and re-etched; the dry point is best in most 
cases. 

The plate, having been rolled up, should be care- 
fully examined to see how far the lighter lines are filled 
up or where they are partly filled up. In the latter 
case, these should be stopped out with litho ink and 
shellac as before. Then the plate should be placed 
under the tap to allow the water to run into the work 
and dabbed with the leather, then etched for one or 
two minutes in the 42° solution of iron. Two minutes 
will make a considerable difference in the depth of tone, 
or parts may be stopped out and several etchings given, 
not exceeding two minutes all together. Air bells 
should be brushed off lightly, and the dish should be 
rocked all the time. The plate is then cleaned, and 
the parts that had to be stopped in should be brought 
up to the required tones to fit in with the parts re- 
etched by dry point work or re-etching in the separate 
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solutions they were etched in, in the first etch, as before 
described. Two or three proofs must be taken; should 
they still be light, re-etch as before. If they should 
show too dark, rub down as described before. Proofs 
should be taken from time to time to show the progress 
of the work until it is finished. If the first procf taken 
shows that the etching is too dark in the lights and 
too light in the darks, rub, scrape, or burnish down the 
lights and re-etch the darks, and prcceed as before as 
Icng as is necessary. If the first proof taken shows 
that the etching is too light in the lights and too dark 
in the darks, work on the lights with dry point or re- 
etch, and rub, burnish, or scrape down the darks, and 
proceed as before until the plate is finished. It will 
now be seen that there is no limit to the amount of 
alteration that can be made upon a plate; in fact, just 
as is the case in painting a picture. 

To etch a plate by starting in the darks, the plate 
must be grounded with one of the etching grounds as 
before. The subject that is going to be etched should 
be carefully considered, and the number of times it is 
proposed to etch the plate, which will depend upon the 
amount of work that is done upon the plate by the etch- 
ing needle or roulette between the etches. Three 
questions arise— 

(1) Is it intended to produce the effect by 
etching ? 

(2) Is it intended to produce the effect by the etching 
needle or roulette ? (See Dry Point.) 

(3) Is it intended to produce the result by combining 
Nos. 1 and 2. By the first method, supposing the 
etching is intended to have a range of tones up to 
twenty-five, in order to get the desired black in the 
darkest it will take twenty-five minutes to etch in a 
solution of 39°, or longer ifthe plate is large. The plate 
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should be etched twenty-five times for one minute each 
time. Each tcne in the etching taking fgycm twenty- 
five minutes dcwn to cne minute, the aarkest tone has 
thus taken twenty-five minutes and the lightest tone 
one minute, and the other tones in proportion. 

The range of tones may be any number from four or 
five to a hundred or more. Supposing there are five 
tones, the twenty-five minutes should be divided so as 
to etch the tones required. If, however, there should 
be one hundred tones, give each tone one-quarter of 
a minute etch, which will cqual twenty-five minutes. 
But this is only when cne tone is just one tone stronger 
than another. Should theré be a jump in the tones, 
the etching shculd still have the same length of time, 
but these tones that are left cut in the subject should be 
left out in the etching, and the tone that follows <hould 
have all the time of etching that the tones wc out 
should have taken; thus, if twenty-five tones are con- 
tinuously etched for twenty-five quarters of a minute, 
twenty-five continuous tones are missing in the subject, 
and the fifty tones should be etched for six-and-a- 
quarter minutes, thus producing the jump in the tones. 
The rest of the tones are etched as before described. 

It must be clearly understocd that, although the 
twenty-five minutes in perchloride of iron solution of 
39° Baumé will etch a plate and give plenty of colour 
or tone when proofed, it by no means follows that this 
is the exact time that all plates should be etched. It 
depends largely upon the subject, the size of the plate, 
and also the method of handling the etching needles 
or roulette. A very small plate will take less time to 
etch because it is not advisable to have a small plate 
too strong. A large plate will take much longer, be- 
cause a large surface requires more depth in the tones 
than a small plate. The etching needles govern the 
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etching to the extent of the depth with which they are 
cut into the copper through the resist. Thus, to pro- 
duce the same effect, should the lines with the etching 
needle only just cut through the resist to the copper, 
the plate will take longer to etch than a plate where 
the needles have cut deeper into the copper, because 
the cutting into the copper by the needles produces 
tone without the aid of etching (see Dry Point). 

Supposing that the etching needles have cut half the 
depth in the copper to produce the result that is re- 
quired, then the time in the etching solution should 
be reduced by half, the time required to etch a plate 
where the needles have only cut the resist to the 
copper. 

The procedure to etch the plate for twenty-five tones 
which are continuous is as follows: The plate is grounded, 
and the darkest lines are then drawn in with the etching 
needle. The plate is etched for one minute in a solution 
of perchloride of iron 39° Baumé for one minute. The 
plate is washed under the tap and dabbed dry with the 
wash-leather (but not warmed). The next tone is 
drawn in with the etching needle. The plate is again 
etched for one minute (all air bubbles being lightly 
blown off), washed, dabbed, next tone added. with the 
needle, etched, washed, dabbed, and so on for twenty- 
five times, a tone being added each time with the 
etching needle. Proof and correct as before described 
by etching, burnishing, scraping, dry point, roulette, 
etc. 

In the above it will be seen that only the solution 
of iron at 39° Baumé was used. This was done to show 
that it is quite possible to etch in one solution, but for 
the finest lines it is best to use a solution of less castting 
power. The student, by carefully studying the.gtching, 
will see that the same results may be obtained im different 
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ways; also he should remember that it is advisable, 
when in doubt as to the values of the etchings, to have 
a proof taken before proceeding any further. This may 
be taken at any stage by the above method, but not 
by the stopping-out method, which should be complete 
before proofing. 
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the way the tool travels. Your elbow resting upon the 
table, if you rock the tool now from left to right, and now 
from right to left, it will begin travelling across the plate. 

Should the tool not travel, it is not being held at the 
right angle, which should be very nearly 85° going for- 
ward, but varies according to the flexibility of the 
movement. The cuts on the copper should be quite 
even with a burr. This burr plays a very important 
part, and should not be scraped away during the 
operation of laying the ground. The second cuts or 
rocks should half overlap the first cuts in the same 
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direction. Having gone all over the plate in one direction, 
one must turn it so as to cross the rocks first made. 
The plate is usually rocked in 50 to 100 different 
directions or angles all over the plate. 

A proof taken from the plate in this stage should print 
a rich velvety, even black. If the print is patchy, it 
wants more rocking. The finest grain is produced by 
using fine rockers with more lines to the inch, and also 
by rocking in a greater number of directions acrose 
the plate. (Laying the ground is by no means a 
pleasant task, and few mezzotinters ever ground their 
own plates.) 

There is another way which is not so painful but is 
just as monotonous. The rocking tool is fixed at the 
erid of a pole 6, 8 or 10 ft. long at the proper angle 
to travel, screwed into the bench is a large screw eye 
or ring, the pole at the opposite end to the rocker is 
passed through the ring, the length of the plate to be 
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grounded, and by pressing upon the rocker, and rocking 
left to right and right to left, the rocker will travel 
along by either method. The amateur mezzotinter. 
must be prepared for a laborious task, for on the proper 
laying of this ground depends the success of the grain. 

The next step is to trace the design or picture upon 
the grain. To do this, fill in the grain, by rubbing 
washed whiting or prepared chalk all over the plate. 
The white should be dry when rubbed in the grain. 
The outline can now be traced upon the chalk by carbon 
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paper under the tracing, which should be gone over 
with a fine pencil. A photograph can be used direct 
to trace upon the copper, but it must be reversed, or 
the design will print the wrong way about. 

When the design has been traced, the next step is 
to scrape and burnish in the lights, starting with the 
highest light in the subject, then the next tones. At 
the same tim care must be taken to preserve the 
drawing, and #ot at any time to touch the actual 
blacks in the subject. 
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As the work goes on, the picture will be seen as a 
picture in copper upon a white ground. When the 
subject shows distinctly, a proof may be taken. There 
is no reason for being disheartened at the result be- 
cause it looks too black; it simply wants more working 
upon. The scraping and burnishing must therefore 
be, continued. If the print proves too light, more 
rocking, scraping and burnishing will set it right. If, 
for instance, it should be found that a face or hand or 
any part is badly drawn, that part can be regrounded 
by rocking it up as before described. It does not 
matter if the rocking overlaps other parts, as this will 
all come right in the burnishing and scraping. 

In reference to the burnishing and scraping, it is 
impossible to describe in writing how much to burnish 
or to scrape, except to say that the picture should look 
quite correct upon the copper, and,will print much 
darker than it looks if the ground is rubbed in with 
white. Some mezzotint engravers rub in black, in which 
case the state of the plate can be judged better, but it 
does not seem to work so easily. Black copper-plate 
ink mixed with olive oil to prevent its drying will answer 
the purpose very well. The biack or the white can be 
cleaned off with turpentine or paraffin. 

It is not advisable to take many proofs from the plate 
in the course of engraving, or the fine burr in the darker 
parts will be worn away before the plate is finished, 
rand the velvety richness in the darks will be lost. If 
many copies_are wanted when finished, the plate should 
be steel faced, and at the first sign of wear, that is, 
the copper showing through the steel, the plate should 
be steel faced anew. 

Scrapers are of various shapes and sizes, First, the 
triangular, having three scraping edges, hollow ground 
and tapering to a point. The flat double-edged scraper 
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is sharpened back and front, having two cutting edges 
(Fig. 10). The knife scraper has one cutting edge like 
the blade of a penknife. 
- Burnishers are of many varieties—round, oval, flat, 
and in form are half-round, tapered and blunt at the ends. 
The choice of burnishers or scrapers to work with 
depends upon the individual touch and also upon the 
class of work to be done. Heavy tools should be used 
for broad, big work, and fine, light tools for fine work. 
The scrapers should be sharpened upon a fine oil or 
carborundum storie, and the burr should be taken off 
with 00 emery paper pasted apon a strip of flat wood, 
by rubbing the scraper first one side of the‘cutting edge 
and then the other, at the same time pulling away from 
the cuttirig edge. It is very important that the burr 
on the tool should be taken off, as otherwise it will 
scratch dark lines on the parts'that should print light. 
Burnishers should be kept so smooth that, when 
burnishing on the bare copper, they will not scratch. 
A vaselined piece of rag should be used to lubricate 
when burnishing. If the burnisher should scratch, 
it should be rubbed upon a soft block of wood with the 
finest rouge and olive oil until the scratching edges 
have worn off. -Great care should be taken with the 
burnishers to prevent their rusting; as with dll tools 
the best plan is to wrap them up in oiled rags when 
not working. re 
‘ Roulettes are extremely useful tools. Fine dotted 
lines or delicate tints can be drawn in while the work 
is In progress, work that could not be done with the 
rocker. Roulettes are made in “all manner of shapes 
and degrees of fineness; they also vary from one line 
of dots to five, six, or more. . 


CHAPTER VII. 
DRY Pore ETCHING 


Dry point is not etched with an acid or mordant, and 
the word etching applies to the print from the plate 
(which is also called an etching). 

The method is drawing or scratching lines upon a 
bare métal plate. A ground is not required unless to 
draw the subject upon. <A burr is thrown up by 
the etching needle, which is either scraped away, 
partly scraped away, or left to print as a luminous 
tone at the sides of the lines. The burr can also be 
produced more on one side of the line than the 
other by the inclination at which the etching needle is 
held. 

The effect of the burr when printed is to give to the 
etching somewhat the effect of mezzotinting, but without 
any mechanical grain being shown, and at the same 
time to add considerably to the thickness of the line. 
The dry point will not allow many proofs to be taken 
from the copper plate, unless steel-faced (see chapter 
on Steel Facing). The burr wears away very quickly, 
thus altering the effect each time of printing, and about 
twenty-five impressions are about the limit that a dry 
point will give; but this varies according to the hard- 
ness of the copper, or, if dry point etching is done upon 
steel, the steel must be soft to allow the needle to cut 
without wearing away the point. The steel plate can 
then be hardened or copper-faced so as to produce 
more impressions. Proofing a dry point etching is 
exceedingly difficult, and very few printers are capable 
of doing the work properly, so that it is necessary 
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for the etcher to stand by and direct the operatidn so 
far as effect goes. Once the right effect front the plate 
has been produced, the same can be repeated without 
any material difference to the end of the run (that is, 
the life of the plate), and this depends upon the care 
of the printer, as practically an indefinite number of 
proofs can be taken off if the plate is re-steel-faced as 
soon as it shows signs of wearing. 

As regards the requisite tools, the dry point etching 
needle may be of any size and sharpened to shape as 
required. It may be round, like an ordinary needle, 
or may be ground lengthwise to give cutting edges 
to the point. The temper of the steel should not be, 
too hard or the point will snap off, and it should not 
be too soft or the point will be turned up. 

It will be seen from this that a dry point needle will 
give considerable trouble if it is not tempered properly, 
The temper of 'the tool is shown in the process of 
tempering by the colour produced by heat, 

For instance, a piece of bright, hard steel (polished 
steel) held over a flame will first turn a pale straw 
colour, then to a darker straw, then brown, then blue, 
and, by its being rapidly dipped into oil the instant 
the steel has turned colour and allowed to remain in 
the oil until cold, a different degree of hardness will 
have been produced for each colour, ; 

The colour that should be produced is the colour that 
is between the pale straw and the darker straw colouf, 
The needle should be polished with 000 emery paper 
until quite bright, then held in a pair of pliers over 
the flame of a gas, spirit, or paraffin lamp, or laid upon 
a red-hot poker; but at no time is the point to come 
into direct contact with the heat applied. The needle 
should be held so that the heat is applied to the thicker 
part and the colour allowed to run to the point. Should 
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the point of the needle come into contact with the direct 
flame it will be spoilt, and the only thing to do is to 
make the needle red hot and dip it into cold water. 
This will harden it, and the polishing and tempering 
can then be startéd over again. , 

Dry point needles can be purchased from any artists’ 
colour shop, or they may be made from rat-tail files, 
darning needles, or any needle according to fancy. 
They can also be ground to any shape to suit the result 
desired. Diamond points are also used for dry point 
work. They are diamond chips, mounted ‘in metal, 
attached to a wood handle. They are rather expensive, 
but with care last a considerable time. As regards the 
method of using the needle there is nothing special to 
say except that the lighter you press it the finer the line, 
and the needle may be drawn in any direction. 

The whole secret of dry point work is that the drawing 
must be absolutely good, free from effort, and quite 
spontaneous; .jf not,- the result is much more dis- 
appointing than any other method of etching or engrav- 
ing. Proofs may be taken at any stage of the work, 
but it should always be remembered that without steel 
facing the life of the burr is not long. The burr can 
be scraped off portions of the work, and left upon others 
to produce effects of light and shade, or the burr may 
-be taken off altogether, a proof taken, and the plate 
worked in over and over again until the desired result 
is achieved. 

The student practising dry point will be advised to 
sketch in the subject lightly, scrape off the burr with 
the scraper, and have a proof taken, then to do some 
more work and take another proof, and so on, proofing 
and building up the work. By this means he will, by 
comparing his proofs of the different stages and remem- 
bering the amount of work he did to the plate at each 


ENGRAVING 


stage, learn considerably more than by attempting to 
attain a finished plate at one needling, which could be 
produced only by considerable practice and experience. 
(Note.—There is also a charm about dry point with the 
burr scraped off that is all its own.) 


CHAPTER VIII 
MONOTYPES 


A MONOTYPE is a drawing or painting upon a metal 
plate which, when printed upon a sheet of paper in a 
copper-plate printing machine, has the appearance of 
an aquatint or mezzotint, but only one or two proofs 
can be taken. The method of production is as follows: 
A highly-polished sheet of copper or zinc or any other 
metal should be bevelled at the edges, to produce a 
plate mark. The plate may be placed upon an easel 
or on a slanting board upon a table. Some copper- 
plate printing ink of the desired colour is requisite. It 
can be made by grinding any powder pigment with 
copper-plate varnish, upon a flat stone, metal, or sheet 
of thick glass with a muller. A muller is a piece of 
stone or glass, flat at the bottom and heavy enough to 
grind soft pigment. Some powdered pigment should 
be placed upon the stone or glass with a drip or two 
of copper-plate varnish.. These must be worked to- 
gether with a pallet knife into a smooth paste, which 
should be then ground with the muller with a circular 
motion until quite free from grit, although it will be 
found much more convenient to buy half-a-pound of 
ink already ground. This can be purchased from any 
printing ink manufacturer. There are two ways of 
using the ink upon the plate. 

(1) The ink is first ground to the desired consistency 
for convenience of working. The design or picture is 
then painted upon the metal plate with a hog-hair 
brush, in exactly the same way as if painting it upon 
paper or canvas, using any means that are most suitable 
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for the purpose, such as wiping out lights with stumps 
covered with fine butter muslin, sticks of wood sharpened 
to draw detail in the fights, fine brushes to draw dark 
detail, or any method to produce a good result. Should 
the drawing take more than an hour, it is advisable to 
grind a drip or two of olive oil (salad oil) with the ink. 
This prevents it drying upon the plate, and, if the draw- 
ing should take more than a day, more olive oil is 
required. 

When the drawing is finished, the margin of the plate 
should be cleaned with butter muslin and a little tur- 
pentine. The plate should then be slightly warmed 
and the proof taken. If there appears to be enough 
ink left upon the plate after the first proof, the plate 
must be made much warmer and a second proof taken 
(see Copper-plate Printing). 

(2) The second method is to ink the plate up solid 
black with a dabber or proofing roller. The work upon 
the plate is then done by wiping out with brushes, rags, 
sticks of wood, or any such means, or the plate can be 
rolled up with sufficient ink to produce a grey tint, the 
lights wiped out and the darks painted in. It should 
be distinctly understood that, if it is intended to use 
the same metal plate over and over again for different 
subjects, the plate must not be scratched in the opera- 
tion of producing the subject. Should the student wish 
to produce different effects with the same design, the 
design can be etched in outline upon the plate, and the 
plate worked upon with the ink as before described. 
Coloured proofs can be made by the same methods, 
using oil paints, mixed with the medium of olive oil 
and turpentine to prevent the paints from drying upon 
the plate. The monotype, although not strictly ‘an 
engraving, resembles an engraving in the proof. 

This method has been described because so many 
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pleasant hours of an evening can be spent by anyone 
possessing a copper-plate printing press, and, if the inks 
are used in a somewhat more liquid state, an ordinary 
wringér with rubber roller can be used for taking the 
proof. The exact consistency of the ink should be 
such as will print upon the paper used, which can only 
be ascertained by the result you wish to produce and 
practice. 

(Note.—If the ink is too sloppy, the proof will smudge 
andrun. If the ink is too solid, it will not print cleanly 
upon the paper.) 

The proofs will also vary according to the paper 
used, unsized papers taking the ink much better than 
sized, smooth better than rough, damp better than 
dry. (Io damp the paper see chapter on Copper-plate 
Printing.) 

The prints will also vary according to the pressure 
used in taking the proof. The pressure is not so great 
as in proofing etchings, as the ink is all upon the surface 
of the plate. 


CHAPTER IX 
PROOFING WOOD ENGRAVINGS 


WHEN a wood engraving is finished, or before a proof 
is taken, the engraving is rubbed smartly all over the 
surface, two or three ways, with a piece of pure rubber. 
This will take off the drawing and allow the ink to take 
better. Should the engraving have been cut through 
a photograph upon the wood and the photograph be 
at all loose, it should be all rubbed off with the rubber. 
The rémoval can be assisted by breathing upon the 
surface of the photograph. Materials required are these : 
A clean litho stone, 15 in. X 12 in. or larger; a durable 
composition roller set in handle for letterpress, rounded 
at the ends, and about 6 in. long; one-quarter of a pound 
of the best proofing ink, an ink push knife, and a 
burnisher. This last should be of the French type, 
about 9 in. long, and should be curved at the bottom, 
although almost any burnisher will do. The French 
burnisher will take a proof in about half the time, with- 
out so much risk of spoiling the engraving. Other 
requirements are a piece of paraffin wax, a piece of 
ivory card (a lady’s visiting card will do), rags, turpen- 
tine, a sharp penknife, and proofing paper (India paper). 
To take the proof, well rub the engraving with the rubber 
and stand on one side, then clean the litho stone with 
turpentine and rub dry. 

Take a piece of ink about the size of a small Spanish 
nut, place it near the top left-hand corner of the stone, 
-and drag it backwards with the push knife into a streak 
about 5 in, long. Then take the roller and charge if all 
oyer with ink from the streak; then, in the middle of 
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the stone, work the roller about in all directions so as 
to distribute the ink into a fine film, free from bits 
of dust. The ink should now be of such consistency 
‘that the roller, when rolled ‘upon the knuckles of the 
left hand, leaves a black deposit of ink quite even 
and fine in distribution. If there is enough ink, re- 
roll from the streak and roll up as before; if there is 
too much ink, re-roll on a clean part of the stone. It 
should be distinctly understood that the ink must be 
evenly distributed upon the stone and roller and that 
it is better to have too little than too much. 

In distributing the ink, pressure should be used upon 
the roller, but, just before inking, the roller should be 
drawn lightly towards you from the top of the slab to 
the bottom, only one way; that is, the roller should be 
lifted from bottom to top and then drawn towards you 
to the bottom. The reason for this is that the ink will 
be finer and more even upon the roller. The engraving 
should now be taken, if not too large, in the left hand, 
and the roller passed lightly acress the surface in 
several directions. To judge the amount of ink that 
should be rolled upon the surface is a matter of experi- 
ence and cannot be described accurately, as different 
engravings take different quantities. A diagram will 
take very little ink, whereas a night scene will take a 
considerable quantity. On no account should the ink 
be allowed to run down the side of the Sines, or the 
proof will be smudgy and bad. Therefore, it will be 
seen that for the first proof the engraving should not 
‘be inked up quite fully. The next step is to take the 
proof. The piece of ivory tard should be rubbed on 
both sides with the paraffin wax. The object of this 
is to make it slip over the proofing paper, and the 
burnisher slip upon it. A piece of proofing paper is 
then placed upon the inked engraving; this should be 
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a little larger than the block. The piece of card is 
placed upon the middle of the engraving and gently 
rubbed all over the back of the proofing paper, thus 
sticking the paper to the inked surface of the engraving. 
The burnisher is then rubbed upon the back of the card, 
which must at the same time be moved all over the 
engraving. The proofing paper may at, any time be 
partly lifted up to see how the proof is progressing 
and replaced by smoothing it back with the card into 
the same position again. Thus, the more the burnish- 
ing, the blacker the impression becomes, and it is quite 
possible to vary the amount of ink taken up by the 
proofing paper. When the proof looks sufficiently 
burnished, the proof should be lifted from the surface 
. of the block. The proof now shows the state of the 
plate. Next, the engraved block should be. brushed 
over lightly with the palm of the hand, so as to take 
off any surplus ink, and also to make the lines bright. 

The engraved block can then be retouched, but before 
doing this a piece of paper or thin card should” be 
placed under the thumb to prevent any ink being 
rubbed in between the lines. Now suppose that the 
engraved block is a facsimile engraving, that is, a 
drawing in line, amd there may have been large pieces 
of white which have not engraved away and will 
print black upon the proof. To obtain the proof with- 
out the pieees of black showing, the proof should be 
carefully cut out with a penknife (or the side of the face 
of a tool can be used); the piece or pieces of black 
should be placed, black side up, upon a piece of paper, 
the block inked up as before, the pieces of black on the 
block covered with the pieces of black proof, black to 
black, and made to stick by rubbing with the burnisher. 
Now it is only the engraving showing. The proofing 
paper must be placed upon the block, and the process of 
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taking the proof must be continued. If the engraving 
is of very thin lines, the proofing paper may slip when 
proofing, so it is advisable to place very small pieces of 
beeswax here and there upon parts of the overlying 
paper that stop out the black parts. This will keep 
the proofing paper in position, and also, should the 
pieces of overlay paper not stick well to the block, a 
very small touch of ink can be placed on the block to 
make them do so. 

To clean the ink off the block, brush well and strongly 
in one direction only ata time, then turn the block 
rcind and brush in the opposite direction with a piece 
of pure lump rubber, not vulcanized rubber. To proof 
grey lines or vignetted, the block, after inking, should 
be lightly rubbed or dabbed with the finger or paper 
stump upon the lines or edges that are wanted to proof 
grey. If faking is adopted, proofs by hand can be 
very much improved by burnishing with care upon 
parts of the proof, so as to render the tones softer by 
blurring the lines, and by making the burnisher hot 
this will become still more proncunced. Lines and 
tones can also be greyed down by brushing them over 
with washed chalk, which can be applied with a sable 
brush when the proof is fresh, care being taken not to 
allow the chalk to go upon any but the parts to be 
greyed. All surplus chalk should then be taken off 
the surface, and only that amount that has stuck to _ 
the ink left upon the proof. Proofs are also taken on 
proofing presses and machines, but, as this is, essentially 
a printer’s art, the process will not be described in 
this book, 
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COPPER-PLATE PRINTING OR PROOFING 
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THE copper-plate printing machine is of the simplest 
construction, the principle being nothing more nor less 
than a large mangle with a flat steel bed in between the 
rollers ; in fact, small proofs can be taken between a 
strong pair of rubber wringers, but for large work it is 
necessary to have great pressure and continuous move- 
ment. Then the machine should be geared to run 
slowly. The top or the impression roller is lapped with 
swansdown and copper-plate blankets, which squeeze 
the paper into the engraving, etching, mezzotint, or 
photogravure, and the ink is sucked up by the paper 
from the intaglio lines, dots, or grain. 

The method of taking an intaglio proof is the reverse 
of that of surface printing (wood engraving, letter- 
press, lithographic printing). The intaglio platé is 
inked into the lines and all over the surface of the 
work to be printed. The surface ink is then rubbed 
off with fine canvas and muslin, the ink being left in 
the lines, dots, or grain. The plate is then placed on 
the bed of the copper-plate machine, a piece of damped 
paper is placed upon the engraved plate, the plate and 
paper are wound through the two rollers and the 
impression is taken. Although this sounds very simple, 
it is by no means so easy as taking an impression of 
surface printing by hand. 

Plant and materials required are copper-plate ink, 
copper-plate varnish (thick and thin), pallet khife, 
muller and: stone, printer’s push knife, copper-plate 
dabber, copper-plate canvas muslin,, buttér muslin, 
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whiting, copper-plate paper, Imdia paper, starch, pow- 
dered French chalk, hot plate fitted with gas-ring with 
a piece of asbestos the size of the top of the plate, 
turpentine, and drying boards. 

Damp paper is nearly always used for proofing en- 
graving and etchings, the kind commonly used being 
copper-plate paper and India paper. These papers are 
unsized and naturally absorb the ink much better than 
sized papers. The thin India paper is coated upon the 
back with a paste made of starch, and can be allowed 
to dry. The plate paper is daniped by wetting the 
back of it with a sponge and clean cold water. The 
sheets are then packed upon one another and allowed to 
stand all night or longer between two boards, to allow 
the paper to become evenly saturated with moisture. 
The paper must not betoo wet, nor should it be dry, 
and only so much of it should be damped as can be used 
in the course of three or four days, because, if the paper 
is kept damp for a much longer period, it may become 
mildewed and spoilt. 

A copper-plate press, one that is geared, is the best, 
although some of the finest prints have been taken on 
the old spoke-wheel press, which, however, takes much 
more skill to turn. Some printer’s swansdown blanket 
is required, also some fine printer’s blanket, both of 
which should be a little larger than the largest sheet 
of paper that will be used upon the press. When buy- 
ing a copper-plate press, it must be remembered that 
the size of the paper governs the width of the bed of 
the press, and at least aninch each side of the top roller 
should not be used. Thus, if it is desired to print a 
proof on a sheet of paper 10 in. wide, the press should 
be at least 12 in. wide and the copper plate should not 
be wider than 8in. The bed on copper-plate presses is 
always made long enough to take any size within reason. 
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Thus, a copper plate 16 x 8 could be printed upon a 
12-in. press. The pressure of the press is direct, that 
is, there are no springs; the top roller is simply screwed 
down to get the proper nip, or squeeze. Some printers 
place half-a-dozen or more pieces of hard cardboard 
between the pressure blocks on either side of the press, 
which give the press a very slight spring, the actual 
spring being in the blankets. The bed of the press is 
of planed iron or steel about 1 in. thick. 

A sheet of zinc about 22 gauge should cover the bed. 
This prevents rust from printing upon the paper and 
is easily cleaned. 

As regards the method of making a print, it is 
necessary to see that the edges of the copper plate 
have been bevelled, or the blanket may be cut when 
taking the impression. If the blanket is cut, it is 
spoilt. The edges of the plate are bevelled with a 
small metal plane. The plate should be placed upon a 
bench or strong table, the edge to be planed over- 
hanging about a quarter of an inch, with a stop of wood 
screwed upon the bench to prevent the plate from 
being pushed round in the planing. The plane is then 
shot along the edge of the plate until the desired bevel 
is obtained, and it is finished with snake-stone and 
water, and finally with 000 emery paper, or charcoal, 
and burnished. In the process the corners should be 
slightly rounded the exact shape of the bevel. The 
width is a matter of fancy, because the bevelling is 
done not only to preserve the blanket, but also gives 
the plate mark upon the finished proof. - 

For inking the plate, copper-plate printing ink can 
now be bought from any ink makers, and also of any 
colour, although many copper-plate proofers prefer still 
to grind their own, and for large etchings, where there 
is plenty of colour, inks of different fineness and thinness 
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in grinding are used so as to give a greater depth of 
tone to the darker portion of the print. Pigments can 
be purchased at all artists’ colour shops and also from 
some of the ink makers. 

The grinding of the ink is done upon a stone with a 
muller. A small quantity of pigment is placed upon 
the stone, a little copper-plate varnish is mixed in it 
with a pallet knife, it is then well ground in with 
the knife, and afterwards well ground up with the 
muller. The exact proportions cannot be given, as 
different pigments take more or less varnish; also the 
consistency of the ink varies with the plate to be 
printed. The usual consistency is that of thick cream, 
but, should the proof from the plate print too light, 
the ink can be strengthened with more pigment; and, 
should the proof be too dark, the ink can be reduced 
with more varnish. There is considerable latitude in 
the amounts that can be used. In grinding the pig- 
ment with the muller, care should be taken not to 
leave any grit in the ink that may scratch the plate in 
the wiping operation. Ink that is purchased ready 
ground is usually too stiff and requires mixing with a 
little varnish. Here, again, the two varnishes, thick 
and thin, can be mixed together to produce the required 
consistency. It is better for the student to buy the 
ink already ground, as the grinding requires considerable 
experience. 

To ink the plate, take a piece of ink about the size 
required to ink the plate all over, and mix with a small 
quantity of varnish with the pallet knife. Then rub 
together with the muller, and charge the copper-plate 
dabber with the ink, by dabbing. Now place the copper 
plate upon the hot plate, the temperature of which 
must be about 120 F., which, however, varies according 
to the stiffness of the ink used. The work on the plate 
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is dabbed all over with the dabber charged with ink, 
the warmth of the plate allowing it to run into the work. 
The plate then presents the same appearance as the 
ink slab. A piece of canvas muslin is made up into a 
pad and brushed round the plate in such a manner as 
to take the ink off the surface without taking it from 
the lines, dots, or grain. The plate is then wiped with 
a pad of fine butter muslin and also with the palm of 
the hand. The white margin of the plate is then wiped 
clean with fine muslin, which has been rubbed upon a 
piece of whiting, to remove all surface ink and allow 
the margin to print clean white. During these opera- 
tions it will sometimes be found necessary to take the 
plate off the hot plate and allow it to cool somewhat. 
This will allow more ink to be left in the plate. The 
muslin pads can be warmed before wiping, and tones 
of ink can also be left on the surface to produce greater 
depth of tone in the finished state. After the plate 
has been wiped clean, the ink can be partly drawn 
from the lines on to the surface of the plate to produce 
depth of tone in the print. Considerable difference can 
be made in the finished print by the printer from the 
same plate; in fact, two printers will very seldom 
produce the same result from the same plate, unless it 
is a clean wiped plate. It is therefore advisable for 
the etcher or engraver to see the plate proofed and to 
give instructions to the printer as to the tone or tones 
left upon the surface of the plate, unless the engraver 
proofs his own plate, in which case he will engrave to 
produce a certain effect by proofing. 

In the process of pulling the proof in the press, a 
sheet of zinc about 25 B.W. gauge should be laid on 
the bed of the press to prevent rust off the iron bed 
from printing upon the margins of the plate. A piece 
of plate paper the size of the proof should be pasted 
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on to the zinc and the margin marked upon the paper 
so that the copper plate can be placed always in the 
same position on the press, and the sheet of proofing 
paper can be registered in the same way in such a 
position that the bed of the press can be wound through 
the rollers. 

A piece of swansdown and a piece of fine blanket 
somewhat longer than the plate paper should be placed 
upon the bed in the following order: The plate paper 
pasted to the zinc by the corners, another piece of plate 
paper placed upon that, then the fine blanket, and on 
the top the swansdown blanket. The top roller should 
now be screwed down with the adjusting screws, and 
the press turned so that the bed travels through the 
rollers. The pressure must be quite firm, but not dead 
tight, because the copper plate has to go between, and 
it is upon the copper plate that the pressure is wanted. 
The inked and wiped copper plate is placed face up- 
wards upon the registered margin, and a piece of damped 
proofing paper face downwards over the copper plate, 
so that it registers with the paper beneath. The press 
being revolved continuously, the extra pressure will be felt 
as the plate passes under the top roller. The same speed 
of winding through must be kept up, and on no account 
should the press be allowed to stop whilst taking the 
proof, or there will be a mark across the plate. After 
the plate and the paper are wound through, the blankets 
are lifted over the top roller, and the proof is lifted 
from the plate. The plate mark should now be ex- 
amined on the proof. Ifthe paper is cut by the copper 
plate, the pressure is too great ; if the plate mark is 
weak, the pressure is not sufficient. 

To proof upon India paper, a piece of the starched 
India paper is cut, about half-an-inch or more smaller 
than the copper plate. It is then damped with a sponge 
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and laid in position facing the copper plate. A piece 
of damped proofing paper is placed on the top in register 
as before. The plate is then pulled through the press. 
When the print is being lifted, the India paper should 
have stuck to the proofing paper and both come away 
together. If the India paper does not stick, it has not 
been properly starched. 

Vellum proofs are taken in the same way as prints 
upon copper-plate paper. 

During the operation of printing the hands become 
covered with ink, and it is advisable to have a box of 
French chalk (powered talc) in which to dip the fingers. 
This must be rubbed off, of course, but the object of 
its use is to prevent the fingers from marking the 
proofing paper. A piece of paper folded as a clip is 
useful in lifting large pieces of paper, for by this means 
the proofing paper does not come into contact with the 
‘hands. 

For proofing in colours, the plate is first of all inked 
in with a pale neutral grey colour to which three or 
four drops of olive oil have been added, then it is 
cleaned as for printing. The addition of the olive oil 
is to prevent the ink from drying upon the plate. In 
inking it is advisable to start with the stronger colours 
first. Suppose we start with the blue. The parts that 
are to print blue should have the grey colour_wiped 
out by a soft rag or with spills of paper, which may be 
damped with turpentine or paraffin to assist the removal 
of the ink, although it is not necessary to take it all 
out. The blue ink is next dabbed upon the parts of 
the plate that are to print blue in the finished proof. 
The plate is cleaned again as for printing, then another 
colour is inked in, and again cleaned, and so on with 
the rest of the colours, the light colours, such as for 
faces, being the last. These operations take some time, 
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large plates requiring a day or more to ink in. The 
plate is then wiped all over, warmed, and proofed, as 
before described. 

The object of inking in the plate with grey ink is 
to protect the parts from being filled up with any other 
colour, but the one that ‘should be filled with the small 
amount of grey ink left in the plate also pulls the colours 
together, joins them up, and softens. Proofs, when 
taken from the press, should be interleaved with tissue 
paper, placed in twos or threes between drying boards, 
and kept in a warm room until dry; otherwise the proofs 
will not dry flat. 


CHAPTER XI 
THE ENGRAVERS STUDIO. 


THE accessories required are— 

(1) A table, which should be large enough for the 
work required ; an ordinary kitchen table 3 ft. x 2 ft. 
will do for a small-sized plate. 

(2) A drawing board 2 ft. x 1 ft. 6 in., which should 
be raised up at the top to form a slanting desk, and the 
amount of slant should be such as to suit the student 
so that he can most conveniently work upon it. 

(3) An open framework of wood 4 ft. x3 ft. A 
canvas stretcher without a cross-bar will do, or an old 
light picture-frame, on which should be stretched a 
sheet of tracing paper, tracing cloth, or tissue paper, 
pasted or pinned on. This frame is used to diffuse the 
light and to enable the work to be seen without un- 
necessary glitter from the metal. The frame should be 
as large as the table, which should be placed in front 
of a window so that the student faces the window while 
working upon the plate, the slanting drawing board 
upon it. The frame to diffuse the light should be stood 
upon the table, behind the top part of the drawing board, 
afd should then overhang the table and drawing board 
at an angle of about 45°, the top part being attached 
to the window-frame by pieces of string to rings or 
hooks, so that by shortening or lengthening the strings 
the correct angle at Which the light is diffused over the 
metal plate will be olftained. The exact angle cannot 
be given, because it is also governed by the slant of 
the drawing board, which is a matter of individual taste. 

Strong reflected or direct light from any other source 


110 


THE ENGRAVER’S STUDIO 111 


should be prevented from falling upon the plate by 
blinds. When the work is done by artificial light, the 
light should be placed behind the diffuser. The object 
for the diffuser is to prevent strain upon the eyes, and 
much better work can be done with than without it. 

(4) A rest for the hand to prevent constant rubbing 
upon the plate. This rest is made of thin wood about 
i in. thick, 4 in. or 5 in. wide, and about 20 in. 
long; at either end a similar piece of wood 2 1n. wide is 
glued or screwed on so as to stand over the plate. The 
hand rest should not touch the surface of the plate. 
It is advisable to have all sharp edges of the hand rest 
bevelled off, thus making it more comfortable to work 
with. If the table has a drawer to it so much the 
better; if not, a small box can be screwed at either side 
to hold tools, etc. All tools should be wiped over with 
an oiled rag after use before putting away, as they will 
soon rust, and many a delicate burnisher, scraper or 
needle may be spoilt. (The oil should be wiped off 
before using the tool.) It should also be noted that 
these hard tools will easily dent or scratch one another, 
and should not be pitched into the box or drawer in a 
heap. The best way to take care of them is to roll them 
in an oiled cloth or wash-leather; this will save endless 
trouble while working. 

(5) A fine oil or carborundum stone for sharpening 
the tools. 

(6) An oil can for oiling the stone. 

(7) A few sheets of 000 emery paper (not cloth) for 
polishing the burnishers and the plate. 

(8) A piece of snake-stone for rubbing down work on 
the plate or for removing the same. 

(9) A piece of engraver’s charcoal for finishing after 
the snake-stone; this should always be kept in a covered 
jar of clean water. 
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(10) A small bottle of jeweller’s rouge for further 
polishing. 

(11) Some rags and a wash-leather for dusting and 
cleaning. 

(12) Tools are described in the working chapters. 

It is also advisable to have in the studio examples of 
the work that the student wishes to do. They should 
be by any of the best masters. It is not always the 
print that fetches the highest price that is the .best of 
its kind, nor are all the works by any one master 
masterpieces. By having in the studio examples af 
the best work, the student will be able to compare a 
proof from his own plate, and this will enable him te 
study the parts where he has gone wrong, and help him 
to make the necessary corrections. 

In the taking of proofs considerable difference will 
show even from the same plate if it is proofed by 
different printers. This applies principally to etchings, 
as the actual state of the plate (that is, a plate that 
has been clean wiped) isquite different from the finished 
print which has been made under the direction of the 
etcher, owing to tones of ink having been left on the 
surface to produce the desired effect (see chapter on 
Printing). 

(Note-—To save trouble keep all tools bright and free 
from rust.) ae 


CHAPTER XII 
STEEL FACING 


STEEL facing is absolutely necessary if a long run 
(many impressions) is required from copper plates, 
especially mezzotint engravings, as these are worn in 
the deep shadows in about twenty-five impressions, and 
the beauty of the depth of tone begins to diminish 
very rapidly unless the plate is steel faced. 

The steel face can easily be removed as soon as it 
shows signs of wearing, and the plate can then be re- 
steel-faced again and again, until all the impressions 
that are wanted are taken from the plate, without the 
plate having to be touched up by the engraver. It 
is a question whether the steel facing detracts from the 
beauty of the plate or whether it enhances it. Perhaps 
the better opinion is that the plate is considerably 
improved by it and that it is made much easier to proof 
from. 
Steel facing, as it is known in the trade, is not steel 
‘at all, but simply a deposit of iron upon the copper 
surface, which being much harder than the copper 
surface allows the plate to be printed a considerable 
time longer without wearing out the plate. Steel facing 
is quite a simple operation when once the bath is in 
order. The method is as follows: A tank is required 
about twice the size of the largest plate to be steel- 
faced. Thus, if the plate to be faced is 24 X 20in., 
the tank should be 48 x 40in.- inside measurement. 
The tank stands upright upon the 8 x 48 in. end and 
should be made of slate, with red-leaded joints over- 
lapping the end and bolted together outside, or it may 
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be made of teak in the same way and filled up with 
water for some days, to allow the wood to swell until 
it does not leak. There must also be provided two 
pieces of stout sheet iron—--Swedish is the best for the 
purpose—having two holes bored in one end so as to 
hang them with ccpper hooks upon a copper or brass 
rod, which should rest upon the top of the tank. The 
plates ought to be for the above size 40 x 36 in.; and 
be hung on either side of the tank, 1 in. away from the 
side, not touch'ng the bottom of the tank. 

The electrolyte or solution for depositing is as follows: 
Powdered sak ammoniac (chloride of ammonia), one 
pound to.one gallon of water. Place the sal ammoniac 
in a muslin bag and suspend it in the water, allowing 
it to dissclve. (Note: The solution should not cover 
the copper hooks.) The current for depositing can be 
taken from the ordinary electric supply for power or 
from the house supply. The following is the method: 
Mount upon a board incandescent lamps in the form 
of a resistance (the old kind of lamp, not the metal 
filament, is the best, as it allows more current through 
and fewer lamps can be used). The lamps should be 
mounted in parallel, as by this means the number of 
ampéres can be registered by more or less lamps 
according to the number of square feet it is registered to 
deposit. The current density should be from 1 to 1°50 
ampéres the square foot, although in striking on as much 
as 2 ampéres can be used, but not for long, or the steel 
facing will peel off. The deposit should strike on in a 
minute and the current must be reduced to 1°35 by 
taking out the necessary number of lathps. The lamps 
take up all the voltage, except that required for the bath. 

If an electric supply is not available, use Smees’ 
batteries, which should be adjustable so as to allow 
the proper amount of ampéres the square foot. 
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The tank now being filled with the electrolyte, the 
iron plates should be well scoured with sand and then 
with diluted sulphuric acid 1 in 40 of water (the acid 
should be poured in the water, not the reverse, or it 
may blow up, as heat is generated very rapidly). They 
should then be suspended in the bath as before de- 
scribed. The current is switched on to the extent of 
6 ampéres for the size given, and allowed to continue 
for three or four days. The terminals on the plates 
should be reversed in the morning and evening of each 
day, so that the plates alternately become anode and 
cathode. 

The bath should now be in condition to deposit a 
good quality of iron. There will be on the surface a 
thick brittle scum, which must not be taken off. 

Hydrogen will be given off at whichever plate is 
the cathode. The plate that is to be steel-faced takes 
the place of the cathode plate. The plate will usually 
be coated in about half-an-hour. If the plate does not 
cover with iron rapidly the plate is not properly cleaned, 
or the electrolyte is not properly saturated with iron. 

Clean the plate that is to be steel-faced with washed 
chalk and plenty of water, then with diluted sulphuric 
acid, and then plenty of water, and place in the tank 
at once. To remove the old steel face, before steel 
facing again, wash in diluted sulphuric acid. 

It may be noted here that most of the salts of iron 
can be used for depositing, but they must be made 
neutral, 
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TOWELS AND TOWELLING, THE DESIGN AND MANUFACTURE oF. 
By T. Woodhouse, F.T.I., and A. Brand, A.T.I. 

Union TEXTILE FABRICATION. By Roberts Beaumont, M. Sc., 
M.I.Mech.E. . 

WEAVING AND MANUFACTURING, HANDBOOK OF. By H. 
Greenwood, A.T.I. ‘ ‘ 

Woot, THE MARKETING OF. By A. F. DuPlessis, M. AL. ; 

Wootten YARN PRODUCTION. By T. Lawson. ; ‘ 

Woot Susstirutes. By Roberts Beaumont. ‘ ; ; 

WorsTED OPEN Drawinc. By S. Kershaw, F.T.1. 

YARNS AND Fasrics, THE TESTING oF. By H. P. Curtis, BTL. 
Second Edition . , ‘ . : : ; 
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4 PITMAN’S TECHNICAL BOOKS 
DRAUGHTSMANSHIP 


BLUE PRINTING AND MODERN PLAN COPYING. = B. J. Hall, 
M.1I.Mech.E. ‘ 

BLUE PRINT READING. By J. Brahdy, B. Sc, C. E. 

DRAWING AND DESIGNING. By Charles G. Leland, M.A. Fourth 
Edition 

DRAWING OFFICE PRACTICE. By H. Pilkington Ward, M. Sc., 
A.M. Inst.C.E. : 

ENGINEERING DESIGN, EXAMPLES IN. “By G: W. ‘Bird, B. Se, 
Second Edition 

ENGINEER DRAUGHTSMEN’S Work. By A Practical Draughts- 
man . 

ENGINEERING HAND SKETCHING AND SCALE DRAWING. By Thos. 
Jackson, M.I.Mech.E., and Percy Bentley, A.M.I.Mech.E. 

ENGINEERING WorKSHOP DRAWING. By A.C. pees B.Sc. 
Second Edition 

MACHINE DRAWING, A PREPARATORY COURSE TO. By P. W. 
Scott . 

PLAN COPYING In BLack Lings. By B. J. Hall, M.I.Mech.E. 


PHYSICS, CHEMISTRY, ETC. 

ARTIFICIAL Resins. By J. Scheiber, Ph.D. Translated by Ernest 
Fyleman, B.Sc., Ph.D., F.I.C. 

BIOLOGY, INTRODUCTION TO PRACTICAL. By N. Walker 

Botany, Test Papers IN. By E. Drabble, D.Sc. 

CHEMICAL ENGINEERING, AN INTRODUCTION TO. By A. F. Allen, 
B.Sc. (Hons.), F.C.S., LL.B. . 

CuEMistry, A First Boox or. By A. Coulthard, B.Sc. (Hons.), 
Ph.D., F.C. ‘ 

CHEMISTRY, DEFINITIONS AND FORMULAE FOR STUDENTS. By 
W. G. Carey, F.C. ‘ 

CHEMISTRY, HIGHER TEST PAPERS IN. By E. ie Holmyard, M.A. 
I. Inorganic. 2. Organic ; . Each 

CHEMISTRY, PRACTICAL PHARMACEUTICAL. By J. W. Cooper, 
Ph.C., and F. N. Appleyard, B.Sc. (Lond.), F.I.C., Ph.C. 

CHEMISTRY, TEST PAPERS IN. By the same Author. . 
With Points Essential to Answers . 

DISPENSING FOR PHARMACEUTICAL STUDENTS. By J. Ww. Cooper 
and F. J. Dyer. Second Edition 

ELECTRICITY AND MAGNETISM, FirsT Book oF. By W. Perren 
Maycock, M.I.E.E. Fourth Edition 

ENGINEERING PRINCIPLES, ELEMENTARY. By G. E. Hall, B. Sc. 

ENGINEERING SCIENCE, A PRIMER OF. By Ewart S. Andrews, 
B.Sc. (Eng.). Complete Edition. ; ‘ , 
Part I. First STEPS IN APPLIED MECHANICS . ‘ 

LATIN FOR PHARMACEUTICAL STUDENTS. By J. W. as aad and 
A. C. Mclaren 

LIGHT AND SOUND, DEFINITIONS AND " FORMULAE FOR Stu- 
DENTS. By P. K. Bowes, M.A., B.Sc. . . 

MAGNETISM AND ELECTRICITY, HiGHER Test Papers IN. By 
P. J. Lancelot Smith, M.A... . : ‘ , 
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METALLURGY AND METAL WORK 


Physics, Chemistry, etc.—contd. 


MAGNETISM AND ELECTRICITY, QUESTIONS AND SOLUTIONS IN. 
Solutions by W. J. White, M.J.E.E. Third Edition . 

ORGANIC PIGMENTS, ARTIFICIAL. By Dr. C. A. Curtis. Trans- 
ee from the German by Ernest Fyleman, B.Sc., Ph.D., 

PHARMACY, A COURSE IN PRACTICAL. By J: Ww. Cooper, ‘Ph, C., 
and F. N. Appleyard, B.Sc., F.I.C., 

PHARMACY, GENERAL AND OFFICIAL. ‘By J. W. Cooper, Ph.C. 

PHYSICAL SCIENCE, PRIMARY. By W. R. Bower, B.Sc. 

Puysics, EXPERIMENTAL. By A. Cowling. With Arithmetical 
Answers to the Problems : ; 

Puysics, Test Papers 1n. By P. J. Lancelot- Smith, M.A. 
Points Essential to Answers, 4s. In one book . 

VOLUMETRIC ANALYSIS By J.B. a eae B.Sc. (Lond.), FL C., 
F.C.S. Second Edition . 

VOLUMETRIC WorK, A COURSE oF. By Bs Clark, B Sc... 


METALLURGY AND METAL WORK 


BaLL AND ROLLER BEARINGS, HANDBOOK OF. a A. W. 
Macaulay, A.M.I.Mech.E. ‘ 

ELECTROPLATING. By S. Field and A. Dudley Weill 

ELECTROPLATING WITH CHROMIUM, COPPER, AND NICKEL. By 
Benjamin Freeman, Ph.D., and Frederick G. Hoppe. 

ENGINEERING MATERIALS, Volume I. Ferrous. By A. W. 
Judge, Wh.Sc., A.R.CS. ‘ 

ENGINEERING MATERIALS, Volume II, Non-Ferrous AND Or- 
GANIC. By A. W. Judge, Wh. Sc., A.R.C.S. (In the Press.) 

ENGINEERING MATERIALS, Volume III, THEORY AND TESTING 
OF MATERIALS. By A. W. Judge, Wh.Sc., A.R.C.5 

ENGINEERING WoRKSHOP EXERCISES. "By Ernest Pull, 
A.M.I.Mech.E., M.I.Mar.E. Second Edition, Revised 

FILES AND Fitinc. By Ch. Fremont. Translated into eee 
under the supervision of George Taylor . 

FITTING, THE PRINCIPLES OF. By J. Horner, A.M. LM.E. Fifth 
Edition, Revised and Enlarged ; 

IRONFOUNDING, PRACTICAL. By J. Horner, A.M.LM.E. “Fifth 
Edition. Revised by Walter J. May 

Iron Roiis, THE MANUFACTURE OF CHILLED. By A. Allison . : 

Joint Wipinc AND Leap Work. By William Hutton. Third 
Edition 

Mera TuRNING. By J. Horner, "AM.LM.E. Fourth Edition, 
Revised and Enlarged 

MeEtat Work, PRACTICAL SHEET AND PLATE. By E. A. Atkins, 
AM.I.M.E. Third Edition, Revised and Enlarged 

METALLOGRAPHERS’ HANDBOOK OF ETCHING. Compiled by 
Torkel Berglund. Translated from the Swedish ae W. iH. 
Dearden, M.Sc., A.I.C. . . . 

METALLURGY OF BRONZE. By H. 'C. Dews . 
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Metallurgy and Metal work—contd. 


METALLURGY OF CasT IRON. By J. E. Hurst ‘ . 

PaTTERN MAKING. THE PRINCIPLES OF. By J Hormer, 
A.M.I.M.E. Fifth Edition 

PIPE AND TUBE BENDING AND JornTING. "By S. P. Marks, 
M.S.LA. 

PYROMETERS. By E. Griffiths, D. Se. ‘ 

StgeL Works ANALYSIS. By J. O. Arnold, F, R. S., and F. 
Ibbotson. Fourth Edition, thoroughly revised 

WELDING, ELEctTrRIc., By L. B. Wilson 

WELDING, ELECTRIC ARC AND Oxy-ACETYLENE, By E. A. 
Atkins, M.1I.Mech.E. 

WorKSHOP GAUGES AND MEASURING APPLIANCES, By im ‘Burn, 
A.M.I.Mech.E., A.M.I.E.E. ‘ 


MINERALOGY AND MINING 
BLASTING WITH HicH Explosives. By W. Gerard Boulton . 
COAL ons aaa By John Roberts, D.I.C., M.I.Min.E., 
F. : 
Coat MINING, DEFINITIONS AND FORMULAE FOR STUDENTS. 
By M. D. Williams, F.G.S.. 
CoLLIERY ELECTRICAL ENGINEERING. By G. M. Harvey. 
Second Edition 
ELECTRICAL ENGINEERING FOR MiniNG SrupENts. By G. M. 
Harvey, M.Sc., B.Eng., A.M.I.E.E. 
ELECTRICITY APPLIED TO MINING. By H. Cotton, M. B. E., 
D.Sc., A.M.I.E.E. 
ELECTRIC MINING MACHINERY. By Sydney F. ‘Walker, M. 1. E. E. 
M.I.M.E., A.M.1.C.E., A.Amer.I E.E. ‘ 
Low TEMPERATURE DISTILLATION. By S. North and J. B. 
Garbe . 
MINERALOGY. By F. H. Hatch, O. B, E,, Ph.D. Sixth Edition, 
Revised 
Mininc CERTIFICATE SERIES, Prrman’s. Edited by John 
Roberts, D.I.C., M.I.Min.E., F.G.S. 
Mininc Law AND Minz MANAGEMENT. By Alexander 
Watson, A.R.S.M. 
ae VENTILATION AND LIGHTING. By C. D. Mottram, 
Go 4 ‘ ; 
COLLIERY EXPLOSIONS AND "RECOVERY ‘Work. By ‘J. W. 
Whitaker, Ph.D. (Eng.), B.Sc., F.I.C., MI. Min. E. 
ARITHMETIC AND SURVEYING. By R. M. Evans, B.Sc., 
F.G.S., M.I.Min.E. . ‘ ‘ ; i 
MINING MACHINERY. By T. Bryson, A. R. T.C., 
M.I.Min.E. . 
WINNING AND WorkKING. By Prof. Ira C. F, Stratham, 
B.Eng., F.G.S., M.I.Min.E. 
MINING EDUCATOR, TuE, Edited by a "Roberts, DI. C., 
M.1.Min.E., F.G.S., Intwovols. . ‘ 
MINING SCIENCE, A JUNTOR CouRSsE IN. By Henry G. Bishop. 
Tin Mininc. By C.G. Moor, M.A... : 
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CIVIL ENGINEERING, BUILDING, ETC. 


AupgEL’s Masons’ AND BUILDERS’ GuipEs. In four volumes - s. @. 
Each 7 6 
1. Brickwork, BRICK-LAYING, BONDING, DESIGNS 
2. Brick FouNDATIONS, ARCHES, TILE SETTING, ESTIMAT- 
ING 
2. CONCRETE MIXING, PLACING Forms, REINFORCED 
Stucco 
4, PLASTERING, STONE MASONRY, STEEL CONSTRUCTION, 
BLuE PRINTS 
AUDEL’s PLUMBERS’ AND STEAM FITTERS’ GuipEs. Practical 
Handbooks in four volumes . ; : : Each 7 6 
1. MATHEMATICS, PxHysics, MATERIALS, Toots, Lgzap- 
WORK 


2. WATER SUPPLY, DRAINAGE, RouGH Work, TESTS 

3. Pips Fittinc, HEATING, VENTILATION, GAS, STEAM 

4. SHEET METAL WorK, SMITHING, BRAZING, Motors 

BRICKWORK, CONCRETE, AND Masonry. Edited by T. Corkhill, 

M.1.Struct.E. Ineight volumes. ; Each 6 0 

“Tor BuILtpEerR ”’ SERIES— 

ARCHITECTURAL HYGIENE; OR, SANITARY SCIENCE AS 
APPLIED TO Buitpincs. By Sir Banister F. Fletcher, 
F.R.1I.B.A., F.S.1., and H. Phillips Fletcher, F.R.I.B.A., 

F.S.1., Fifth Edition, Revised . 10 6 

CARPENTRY AND JoIngERY. By Sir Banister F. Fletcher, 
F.R.L.B.A., F.S.L, etc., and H. Phillips Fletcher, 


F.R.LB.A., F.S.I., etc. Fifth Edition, Revised. 10 6 
QUANTITIES AND QUANTITY TAKING. By W, E. Davis. 
Seventh Edition, Revised by P.T. Walters, F.S.1.,F.I.Arb. 6 0 
BUILDING, DEFINITIONS AND FORMULAE FOR STUDENTS. By T. 
Corkhill, F.B.I.C.C., M.I.Struct.E. . -~ 6 
BUILDING EDUCATOR, "Prrman’s, Edited by R. Greenhalgh, 
A.I.Struct.E. In three volumes. 63 0 
BUILDING, MrEcuHanics oF. By Arthur D. Turner, ACG. L., 
AMICE. . 5 0 
FIELD MANUAL, THE. By A. Lovat Higgins, B. Sc., A. R. C. S. . 
A.M.1.C.E. 21 0 
HYDRAULICS FOR ENGINEERS. By Robert W. Angus, B.ASc. 12 6 
Hypravutics. By E. H. Lewitt, B.Sc. (Lond.), M.J.Ae.E., 
A.M.I.M.E. Third Edition. 10 6 
JOINERY & CARPENTRY. Edited by R. Greenhalgh, A. I. Struct. E, 
In six volumes. Each 6 0 
PAINTING AND DECORATING. Edited by C. H. Eaton, F.I.B.D. 
In six volumes. Each 7 6 
PLUMBING AND GASFITTING. Edited by Percy Manser, R.P., 
A.R.S.I. In seven volumes ‘ Each 6 0 
REINFORCED CONCRETE, DETAIL DESIGN IN. By Ewart S. 
Andrews, B.Sc. (Eng.) 6 0 
REINFORCED Coneeere: By W. Noble Twelvetrees, M.LM. E., 
A.M.LE.E. . , ° , : : - 21 «0 
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Civil Engineering, Building, etc.—contd. 


REINFORCED CONCRETE MEMBERS, SIMPLIFIED METHODS OF 
CALCULATING. By W. Noble Twelvetrees. Second Edition, 
Revised and Enlarged 

SPECIFICATIONS FOR BUILDING Works. By Ww. L. Evershed, 
F.S.I. . ; 

STRUCTURES, THE THEORY OF. " By H. W. Coultas, ™. Sc., 
A.M.LStract.E., A.l.Mech.E. . ‘ 

SURVEYING, TUTORIAL LAND AND Ming. By Thomas Bryson 

WatTER Mains, Lay-ouT oF SmMaLLt. By H. H. Hellins, 
M.Inst.C.E. ‘ 

WATERWORKS FOR URBAN AND Rurat DIstRrIcts. By H. C. 
Adams, M.Inst.C.E., M.LC.E., F.S.I. Second Edition 


MECHANICAL ENGINEERING 


AUDEL’s ENGINEERS’ AND MeEcHanics’ GuipEs. In eight 
volumes. Vols. 1-7 ; ; é : : Each 
Vol. 8 : : : ‘ , , : : , 

CONDENSING Prant. By R. J. Kaula, M.LE.E., and I. V. 
Robinson, M.1.E.E. ‘ 

DEFINITIONS AND FORMULAE FOR STUDENTS—APPLIED Me- 
CHANICS. By E. H. Lewitt, B.Sc., A.M.I.Mech.E. ‘ 

DEFINITIONS AND FORMULAE FOR STUDENTS—-HEAT ENGINES. 
By A. Rimmer, B.Eng. . : 

DIESEL ENGINES: MARINE, Locomotive, AND STATIONARY. By 
David Louis Jones, Instructor, Diesel Engine Depariment, 
U.S. Navy Submarine Depariment ‘ , ‘ ‘ 

ENGINEERING EpucaTor, PiITMANn’s. Edited by W. J. 
Kearton, M.Eng., canienaaanade A.M.Inst.N.A. In three 
volumes ; : ; , : ‘ ‘ . 

FRICTION CLuTcHEs, By R. Waring-Brown, A.M.I.A.E., 
F.R.S.A., M.I.P.E. ‘ ‘ . ; : : 

Fur. Economy In STEAM PLANTS. By A. Grounds, B.Sc., 
A.LC., F.Inst.P. ; : ‘ , ; 

FUEL OILs AND THEIR APPLICATIONS. By H. V. Mitchell; 
F.C.S., M.Inst.P.Tech. Second Edition Revised by Arthur 
Grounds, B.Sc., A.1.C., F.Inst.P.  . : : . 

MECHANICAL ENGINEERING DETAIL TABLES. By soon oe 

Oss 

MECHANICAL ENGINEERS’ PocKET Book, WHITTAKER’ s. Third 
Edition, entirely rewritten and edited by W. E. Dommett, 
A.F.Ae.S., AM.LAE. . 

MECHANICS’ AND DRAUGHTSMEN’ S POCKET Book. By w, E. 
Dommett, Wh.Ex., A.M.LA.E. ; 

MECHANICS OF MATERIALS, EXPERIMENTAL, By H. Carrington, 
M.Sc. (Tech.), D.Sc., M.Inst.Met., A.M.I.Mech.E., 
A.F.R.AES. ‘ : ; ‘ 

MECHANICS FOR ENGINEERING STUDENTS. “By G. W. Bird, 
B.Sc., A.M.I.Mech.E. Second Edition . : ; ; 
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AERONAUTICS, ETC. 


Mechanical Engineering—contd. 


MOLLIER STEAM TABLES AND DIAGRAMS, THE. Extended to the 
Critical Pressure. English Edition adapted and amplified 
from the Third German Edition by H. Moss, D.Sc., A.R.C.S., 
D.1.C. . : 


MOLLIER STEAM DIAGRAMS, Separately i in envelope 

MoTivE POWER ENGINEERING. For Students of Mining and 
Mechanical Engineering. By Henry C. Harris, B.Sc. ‘ 

STEAM CONDENSING PLANT. By John Evans, M.Eng., 
A.M.I.Mech.E. 

STEAM PLANT, THE CARE AND MAINTENANCE OF. A Practical 
eae for Steam Plant Engineers. ei J. E. Braham, B.Sc., 
A.C.G.I. 

STEAM TURBINE OPERATION. By Ww. Is KXearton, M. Eng. , 
A.M.I.Mech.E., A.M.Inst.N.A. ' 

SrzaM TURBINE THEORY AND PRACTICE. By W. Ef Kearton, 
M.Eng., A.M.I.M.E., A.M.Inst.N.A. Third Edition 

STRENGTH OF MATERIALS. By F. V. Warnock, Ph.D., B.Sc. 
(Lond.), F.R.C.Sc.I., A.M.I.Mech.E. ; 

TEXTILE MECHANICS AND HEAT ENGINES. By Arthur Riley, 
M.Sc (Tech.), B.Sc., A.M.I.Mech.E., and Edward Dunkerley 

THEORY OF MacHinzs. By Louis Toft, M.Sc.Tech., and A. T. J. 
Kersey, B.Sc. ‘ ; ‘ : ‘ ; : 

THERMODYNAMICS, APPLIED, By Prof. W. Robinson, M.E., 
M.Inst.C.E. ; ; ‘ ‘ : 

TURBO- BLOWERS AND CoMPRESSoRS. " By W. J. Kearton, 
M.Eng., A.M.I.M.E., A.M.Inst.N.A. , 

UNIFLow, BACK-PRESSURE, AND STEAM EXTRACTION ENGINES. 
By Eng. Lieut.-Com, T. Allen, R.N.(S.R.), ees 
M.1.Mech.E. 

WorKSHOP PRACTICE. Edited by E. A. Atkins, M.1.Mech. E,, 
M.I.W.E. In eight volumes . ‘ ; Each 


AERONAUTICS, ETC. 


AEROBATICS. By Major O. Stewart, M.C., A.F.C.. ° 

AERONAUTICS, DEFINITIONS AND FORMULAE FOR STUDENTS. 
By J. D. Frier, A.R.C.Sc., D.C... 

AEROPLANE STRUCTURAL DESIGN. By T. H. Jones, ‘B. Sc., 
A.M.LE.E., and J. D. Frier, A.R.C.Sc., D.I.C. 

Arr AND AVIATION Law. By Wm. Marshall Freeman, ‘of the 
Middle Temple, Barrister-at-Law 

AIR NAVIGATION FOR THE PRIVATE Owner. By Frank A. 
Swoffer, M.B.E. 

AIRCRAFT, CIVILIAN, REGISTER OF. By W. O. Manning and 
R. L. Preston ‘ 

AIRCRAFT, MODERN. By Major V. W. Pagg, Air Corps Reserve, 
U.S.A 

AIRMANSHIP. By John McDonough 

AIRSHIP, THE Ricip. By E. H. Lewitt, B.Sc., M.L.Ac.E. 
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Aeronautics, etc.—contd. 


Avutociro, C.19, THE Book or Tur. By C. J. Sanders and 
A. H. Rawson : : : 

AVIATION: FROM THE Grounp Up. By Lieut. G. B. Manly . 

FLYING AS A CAREER. By Major Oliver Stewart, M.C., A.F.C.. 

GLIDING AND MOoTORLESS FLIGHT. By L. Howard-Flanders, 
A.F.R.AE.S., M.I.AE.E., A.M.I.Mech.E., and C. F. Carr . 

LEARNING TO FLY. By F. A. Swoffer, M.B. E. Second Edition 

Licut AERO ENGINES. By C. F. Caunter 

PARACHUTES FOR AIRMEN. By Charles Dixon ‘ 

Prtot’s “ A” Liczncr. Compiled by John F. Leeming, Royal 
Aevo Club Observer for Pilot's Certificates. Fourth Edition. 


MARINE ENGINEERING 


MARINE ENGINEERING, DEFINITIONS AND FORMULAE FOR STU- 
DENTS. By E. Wood, B.Sc. 

MARINE SCREW PROPELLERS, Derait Dzsicn or. ‘By Douglas 
H. Jackson, M.I.Mar.E., A.M.LN.A. ; : ‘ 


MOTOR ENGINEERING 


AUTOMOBILE AND AIRCRAFT ENnGings. By A. W. Judge, 
A.R.C.S., A.M.LA.E. Second Edition . 
CARBURETTOR HANDBOOK, THE. By E. W. Knott, AMI. A. E, 
Cort IGNITION FOR MoTor-CARs. By C. Sylvester, A.M.I.E.E., 
A.M.l.Mech.E. . ‘ 
GAS AND OIL ENGINE OPERATION. By J. Oxill, M.LA.E. 
Gas ENGINE TROUBLES AND INSTALLATION, WITH TROUBLE 
Cuart. By John B. Rathbun, M.E. ‘ ‘ 
Gas, OIL, AND PETROL ENGINES. By A. Garrard, Wh.Ex. . 
MAGNETO AND ELECTRIC IGNITION. By W. Hibbert, A.M.LE.E, 
THORNYCROFT, THE Book oF THE. By “ Auriga” : 
Motor-Cyciist’s LiprARY, THE. Each volume in this series 
deals with a particular type of motor-cycle from the point 
of view of the owner-driver . each 
A.J.S., THE Book oF THE. By W. C. Haycraft. 
ARIEL, THE Book oF THE. By G. S. Davison. 
B.S.A., THE Book oF THE. By “ Waysider.” 
DouGLas, THE Boox oF THE. By E. W. Knott, 
A.M.LA.E. 
IMPERIAL, Boox oF THE New. By F. J. Camm 
Norton, THE Boox oF THE. By W. C. Haycraft 
P. anp M., THe Boox or THE. By W.C.Haycraft. / 
RALEIGH HANDBOOK, THe. By “ Mentor.” 
Roya En¥1e_p, THz Boox or tus. By R. E. Ryder 
RupGe, Tus Book oF THE. By L. H. Cade 
TriumPH, THE Boox oF THe. By E. T. Brown. 
VILLIERS ENGINE, BOOK OF THE. By C. Grange 
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Motor Engineering—contd. 
Motorists’ LIBRARY, THE. Each volume in this series deals 
with a particular make of motor-car from the point of view 
of the owner-driver. The functions of the various parts of 
the car are described in non-technical language, and driving 
repairs, legal aspects, insurance, touring, equipment, etc., all 
receive attention. 
AUSTIN TWELVE, THE Book OF THE. By Burgess Garbutt. 
Revised by E. H. Row. Third Edition : 
MATCHLESS, THE BOOK OF THE. By W. C. Haycraft 
MorRGAN, THE Book OF THE. By G. T. Walton . 
SINGER JUNIOR, Book OF THE. By G. S. Davison 
MoTorist’s ELECTRICAL GuipzE, Tue. By A. H. Avery, 
A.M.LE.E. . 
CARAVANNING AND CAMPING. By A. H, M. Ward, ‘M.A. 


OPTICS AND PHOTOGRAPHY 


AMATEUR CINEMATOGRAPHY. By Capt. O. Wheeler, F.R.P.S. . 

APPLIED Optics, INTRODUCTION TO. Volume I. GENERAL AND 
PuysioLocicaL. By L. C. Martin, D.Sc., A.R.C.S., D.I.C.. 

BROMOIL AND TRANSFER. By L. G. Gabriel, B.Sc., Hons. 

CAMERA LENSES. By A. W. Lockett . 

COLOUR PHOTOGRAPHY. By Capt. O. Wheeler, F.RPS.. 

COMMERCIAL PHOTOGRAPHY. By D. Charles 

CoMPLETE PRESS PHOTOGRAPHER, THE. By Bell R. Bell ‘ 

Lens Work FoR AMATEURS. By H. Orford. Fifth Edition, 
Revised by A. Lockett. 

PHOTOGRAPHIC CHEMICALS AND CuEMistRY. ‘By J. ‘Southworth 
and T, L. Jj. Bentley. ° ; 

PHOTOGRAPHIC PRINTING. By R. R. Rawkins 

PHOTOGRAPHY AS A Business. By A. G. Willis 

PHOTOGRAPHY THEORY AND Practice. By L. P. Clerc and 
G. E. Brown 

RETOUCHING AND FINISHING FOR "PHOTOGRAPHERS. By J. S. 
Adamson 

STUDIO PORTRAIT LIGHTING. By H. Lambert, F.R.P.S. 


ASTRONOMY 
ASTRONOMY FOR EVERYBODY. By Professor Simon Newcomb, 
LL.D. With an Introduction by Sir Robert Ball ‘ 
Astronomy, PictorraLt. By G. F. Chambers, F.R.A.S. 
GREAT ASTRONOMERS. By Sir Robert Ball, D. Sc., LL.D., F.R. S. 
HicH HEAvENS, IN THE. By Sir Robert Ball ‘ 
STARRY Reams, In. By Sir Robert Ball, D.Sc., LL.D., F.RS. 


ELECTRICAL ENGINEERING, ETC. 
ACCUMULATOR CHARGING, MAINTENANCE, AND REPAIR. By 
W. S. Ibbetson. Second Edition . ‘ 
ALTERNATING CURRENT BripGE METHODS oF "ELECTRICAL 
MEASUREMENT, By B. Hague, D.Sc. Second Edition 
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Electrical Engineering, etc.—contd. 


ALTERNATING CURRENT Circuit. By Philip Kemp, M.I1.E.E. . 

ALTERNATING CURRENT MACHINERY, PAPERS ON THE DESIGN 
oF. By C. C. Hawkins, M.A., M.I.E.E., S. P. Smith, D.Sc., 
M.LE.E. and S. Neville, B.Sc. ‘ 

ALTERNATING CURRENT POWER MEASUREMENT. By G. F. Tage 

ALTERNATING CURRENT Work. By W. Perren saad 
M.I.E.E. Second Edition 

ALTERNATING CURRENTS, THE THEORY AND PRACTICE oF. By 
A. T. Dover, M.I.E.E. Second Edition 

ARMATURE WINDING, PRACTICAL DIRECT CURRENT. By L. 
Wollison 

CABLES, aoe VoLTAcE. By he Dunsheath, O. B.E., M. A., B. Sc. 
M.I. : ; 

CoNTINUOUS CURRENT Dynamo Dzsicn, ELEMENTARY “PRIN- 


CIPLES OF. By H. M. Hobart, M.I.C.E., M.I.M.E., M.A.I.E.E. 


CONTINUOUS CURRENT MOTORS AND ContTROL APPARATUS. By 
W. Perren Maycock, M.I.E.E. 

DEFINITIONS AND FORMULAE FOR SrupeNTS—ELECTRICAL. By 
P. Kemp, M.Sc., M.I.E.E. 

DEFINITIONS AND FORMULAE FOR SrupENTS—ELRCTRICAL IN- 
STALLATION WoRK. By F. Peake Sexton, A.R.C.S., A.M.I.E.E. 

DIRECT CURRENT Dynamo AnD Motor Fautts. By R. M. 
Archer 

DirEcT CURRENT ELECTRICAL ENGINEERING, ELEMENTS OF, 
By H. F. Trewman, M.A., and C. E. Condliffe, B.Sc. 

DIRECT CURRENT ELECTRICAL ENGINEERING, PRINCIPLES OF. 
By James R. Barr, A.M.I.E.E. 

DirEcT CURRENT MACHINES, PERFORMANCE AND “DEsIGN oF. 
By A. E. Clayton, D.Sc., M.I.E.E. 

Dynamo, THE: ITS THEORY, DESIGN, AND MANUFACTURE. By 
C. C. Hawkins, M.A., M.I.E.E. In three volumes Sixth 


Edition— 
Volume _ I ‘ ; ; ; i : ; 7g 
II 
III 


DyNaMo, How To MANAGE THE. ” By A E. Bottone. | Sixth 
Edition, Revised and Enlarged 

ELECTRIC AND MAGNETIC CIRCUITS—ALTERNATING AND 
DIRECT CURRENT, THE. By E. N. Pink, B.Sc., A.M.I.E.E . 

ELECTRIC BELLS AND ALL ABOUT THEM. By S. R. Bottone. 
Eighth Edition, Shorueny revised by C. ai 
A.M.I.E.E, . 

ELECTRIC CIRCUIT THEORY AND CALCULATIONS. By W. Perren 
Maycock, M.I.E.E. Third Edition, Revised by Philip sai 
M.Sc., M.L.E.E AA.LE.E. . 

ELECTRIC LIGHT FITTING, PRACTICAL. By F. C. Allsop. ‘Tenth 
Fdition, Revised and ‘Enlarged ‘ : ; : : 
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Electrical Engineering, etc.—contd. 


Evectric LIGHTING AND Power DISTRIBUTION. By W. 
Perren Maycock, M.1.EE. Ninth Edition, thoroughly 
Revised and ae 

Volume I ‘ 

I] é . 

ELECTRIC MACHINES, THEORY AND DESIGN oF. By F, Creedy, 
M.A.1.E.E., A.C.G.I. 

Etectric MoTors AND CONTROL SYSTEMS. ‘By A. ate Dover, 
M.1.E.E., A.Amer.1.E.E. : 

ELECTRIC Motors (DIRECT CuRRENT): THEIR THEORY AND 
Construction. By H. M. Hobart, M.I.E.E., M.Inst.C.E., 
M.Amer.I.E.E. Third Edition, thoroughly Revised . 

ELrEctTRIC Motors (POLYPHASE): THEIR THEORY AND Con- 
STRUCTION. By H. M. Hobart, M.Inst.C.E., M.1LE.E., 
M.Amer.J.E E. Third Edition, thoroughly Revised . : 

ELrEctric MoTors FoR CONTINUOUS AND ALTERNATING CurR- 
RENTS, A SMALL Book on. By W. Perren Maycock, 
M.I.E.E. ‘ 

ELECTRIC TRACTION. ‘By A. T. Dover, MI. E.E., Assoc. “Amer. 
I.E.E. Second Edition . 

ELECTRIC TROLLEY Bus, THE. By R. A. Bishope. ; 

ELECTRIC WIRING DIAGRAMS By W. Perren Maycock, M.LE.E 

ELECTRIC WIRING, FITTINGS, SWITCHES, AND Lamps. By W 
Perren Maycock, M.I.E. . Sixth Edition, Revised by 
Philip Kemp, M.Sc., M.I.E.E. . 

ISLECTRIC WIRING OF BUILDINGS. By F.C. Raphael, M. 2 E. E, 

ELECTRIC WIRING TABLES. By W. Perren Maycock, M.1.E.E., 
and F. C, Raphael, M.I].E E. Sixth Edition ‘ 

ELECTRICAL CONDENSERS. By Philip R. Coursey, 'B. ee 
F Inst.P., M.1.E.E. 

ELECTRICAL EDUCATOR. By Sir Ambrose Fleming, M, A., D. Sc., - 
F.R.S. In two volumes. Second Edition 

ELECTRICAL ENGINEERING, CLASSIFIED EXAMPLES IN. “By S. 
Gordon Monk, B.Sc. (Eng.), A.M.I.E.E. In two parts— 

Volume I. Direct CURRENT. Second [dition 
I]. ALTERNATING CURRENT 

ELECTRICAL ENGINEERING, ELEMENTARY. By O, R. Randall, 
Ph.D., B.Sc., Wh.Ex. . 

ELECTRICAL ENGINEER'S PocKET Boox, WHITTAKER’ S. " Origi- 
nated by Kenelm Edgcumbe, M.I. EE. AMILCE. Sixth 
Edition. Edited by R. E. Neale, B.Sc. (Hons.) 

ELECTRICAL INSTRUMENT MAKING FOR AMATEURS. By S. R. 
Bottone. Ninth Edition 

ELECTRICAL INSULATING MATERIALS. By A. Monkhouse, “Taner. 3 
M.I.E.E., A.M.I.Mech.E. 

ISLECTRICAL ‘MACHINES, PRACTICAL TESTING OF. By L, Oulton, 
A.M.LE.E., and N. J. Wilson, M.LE.E. Second Edition . 

ELECTRICAL POWER TRANSMISSION AND INTERCONNECTION. 
By C. Dannatt, B.Sc., and J. W. Dalgleish, B.Sc. 
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Electrical Engineering, etc.—contd. 
ELECTRICAL GUIDES, HAWkins’. Each book in pocket size 
1. Erectriciry, MaGNetisM, INDUCTION, I-XPERIMENTS, 
DyYNAMOS, ARMATURES, WINDINGS 


. MANAGEMENT OF Dynamos, Motors, INSTRUMENTS, 
TESTING 

. WIRING AND DISTRIBUTION SYSTEMS, STORAGE Bat- 
TERIES 


ALTERNATING CURRENTS AND ALTERNATORS 
A.C. Motors, TRANSFORMERS, CONVERTERS, RECTIFIERS 
A.C, Systems, Circuit BREAKERS, MEASURING INSTRU- 
MENTS 
. A.C, Wrrinc, PowEr STATIONS, TELEPHONE Work 
. TELEGRAPH, WIRELESS, BELLS, LIGHTING 
. Rattways, MOTION PICTURES, AUTOMOBILES, IGNITION 
10. MopERN APPLICATIONS OF ELECTRICITY. REFERENCE 
INDEX 
ELECTRICAL TECHNOLOGY. By H. wage M.B.E., D.Sc., 
A.M.I.E.E. 
ELECTRICAL TERMS, A DICTIONARY OF. " By S. R. Roget, M. A., 
A.M. Inst.C.E., A.M.I.E.E. Second I‘dition 
ELECTRICAL TRANSMISSION AND DISTRIBUTION. Edited by 
R. O. Kapp, B.Sc. In eight volumes. Vols. I to VII, each 
Vol. VIII 
ELECTRICAL WIRING AND ContTRACTING. Edited by H. Marryat, 
M.I.E.E., M.I.Mech.E. In seven volumes 2 . Each 
ELECTRO-Motors: How Mapg ann How Uszp. By Ss. R. 
Bottone. Seventh Edition. Revised by C. eae 
A.M.LE.E. . 
ELECTRO-TECHNICS, ELEMENTS OF. By A. P, Young, O.B. E., 
M.1.E.E. : 
ENGINEERING EDUCATOR, " PITMAN’s. Edited ‘by W. J. 
Kearton, M.Eng., A.M.I.Mech.E., A.M.Inst.N.A. In three 
volumes. 
HORSE-POWER Motors, FRACTIONAL. By A. i. Avery, 
AM.LE.E. . 
INDUCTION COILS. By G. E. “Bonney. Fifth Edition ‘ 
INDUCTION CoIL, THEORY OF THE. By E. Taylor-Jones, D. Sc, _ 
F.Inst.P. j 
INDUCTION Moror, THE. By H. Vickers, Ph. D., M. Eng. ; 
KINEMATOGRAPHY ProJECTION: A GuIDE To. By Colin H. 
Bennett, F.C.S., F.R.P.S. 
Murcury-ARC RECTIFIERS AND MERCURY-VAPOUR LAMPS. By 
Sir Ambrose Fleming, M.A., D.Sc., F.R.S. ; ; 
OSCILLOGRAPHS. By J. T. Irwin, AM.LE.E. ‘ 
POWER DISTRIBUTION AND ELECTRIC TRACTION, EXAMPLES IN. 
By A. T. Dover, M.LE.E., AA.LE.E.  . 
Powsr STATION EFFICIENCY CONTROL. By John Bruce, 
A.M.LE.E. . 
Power WIRING DIAGRAMS. "By A.T. Dover, M. LE ‘E., A.Amer, 
1E.E. Second Edition, Revised . : ‘ ‘ 
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Electrical Engineering, etc.—contd. s. a. 
PRACTICAL Primary CELLS. By A. Mortimer Codd, F.Ph.S.. 5 0 
RAILWAY ELECTRIFICATION. By H. F. Trewman, A.M.I.E.E. 21 0 
SAGS AND TENSIONS IN OVERHEAD LINEs. By C. G. Watson, 
M.L.E.E. ; ; ; ‘ : ; : : . 12 6 
STEAM TURBO - ALTERNATORS, THE. By L. C. Grant, 
A.M.LE.E. . ; ‘ ; ; : ; ' . 15 0 
STORAGE BATTERIES: THEORY, MANUFACTURE, CARE, AND 
APPLICATION. By M. Arendt, E.E. 18 0 
STORAGE BATTERY PRACTICE. By R. Rankin, B. Sc., M. 1. E. E. 7 6 


TRANSFORMERS FOR SINGLE AND MULTIPHASE CURRENTS. By 
Dr. Gisbert Kapp, M.Inst.C.E., M.I.E.E. Third Edition, 
Revised by R. O. Kapp, B.Sc. : ; 15 


TELEGRAPHY, TELEPHONY, AND WIRELESS 


Oo 


AUTOMATIC BRANCH EXCHANGES, PRivaTE. By R. T. A. 5s. d 
Dennison. . 12 6 
AUTOMATIC TELEPHONY, RELAYS IN. By R. W. Palmer, 
A.M.LE.E. . 10 6 
BaupD6T PRINTING TELEGRAPH SYSTEM. By H. W. Pendry. 
Second Edition . : 6 0 


CABLE AND WIRELESS CoMMUNICATIONS OF THE Wortp, THE. 
By F .J. Brown, C.B., C.B.E., M.A., B.Sc. (Lond.) Second 


Edition. ‘ , . 7 6 
CRYSTAL AND ONE-VALVE CrRcurts, SuccessFUL. By J. H. 
Watkins ; 3 6 
Loup SPEAKERS. By C. M. R. Balbi, with a Foreword by Pro- 
fessor G. W. O. Howe, D.Sc., M.I.E.E., A.M.IL.E.E., A.C.G.I. 3 6 
PHOTOELECTRIC CELLS. By Dr. N. R. Campbell and Dorothy 
Ritchie. Second Edition ‘ . 15 0 
RapD1io COMMUNICATION, MODERN. By J. Reyner. “8rd Ed. . 5 O 
TELEGRAPHY. By T. E. Herbert, M.I.E.E. Fifth Edition . 20 0 
TELEGRAPHY, ELEMENTARY. By H. W. Pendry. Second 
Edition, Revised . 7 6 


TELEPHONE HanpBOOK AND GuipE TO THE TELEPHONIC 
EXCHANGE, Practicat. By Joseph Poole, A.M.LE.E. 


(Wh.Sc.). Seventh Edition . ‘ . 18 0 
TELEPHONY. By T. E. Herbert, M.L.E. ER. 18 0 
TELEPHONY SIMPLIFIED, AuToMATIC. By C. W. Brown. 

A.M.LE.E. Second Edition . ; 6 0 
TELEPHONY, THE CALL INDICATOR SySTEM IN AuTomaric. By 

A. G, Freestone, of the G.P.O., London . 6 0 
TELEPHONY, THE DIRECTOR SYSTEM OF AUTOMATIC. By W.E. 

Hudson, B.Sc. Hons. (London), Whit.Sch., A.C.G.I. . 5 0 


TELEVISION: To-DAY AND TO-MORROW. By Sydney A. Moseley 
and H. J. Barton Chapple, Wh.Sc., B.Sc. With a Fore- 
word by John L, Baird. Second Edition. 7 

Wireless Manual, THE. By Capt. J. Frost. Second Edition 5 

WIRELESS TELEGRAPHY AND TELEPHONY, INTRODUCTION TO. 

By Sir Ambrose Fleming : : . ‘ ; . 3 6 
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MATHEMATICS AND CALCULATIONS 


FOR ENGINEERS 


ALGEBRA, COMMON-SENSE, FoR Juniors. By F. F. Potter, M.A., 
B.Sc., and J. W. Rogers, M.Sc. : : : 
With Answers : 

ALGEBRA, TEST PAPERS IN. By A. E. Donkin, M.A. 

With Answers 
With Answers and Points Essential to Answers 

ALTERNATING CURRENTS, ARITHMETIC OF. By E. H. Crapper, 
M.1.E.E. ; ‘ 

CALCULUS FOR ENGINEERING STUDENTS. By John Stoney, 
B.Sc., A.M.I.Min.E. 

DEFINITIONS AND FORMULAE "FOR " SruDENTS—PRACTICAL 
MaTHEmatics. By L. Toft, M.Sc. 

ELECTRICAL ENGINEERING, WHITTAKER’S " ARITHMETIC OF. 
Third Edition, Revised and Enlarged 

ELECTRICAL MEASURING INSTRUMENTS, CoMMERCIAL. By R. M. 
Archer, B.Sc. (Lond.), A.R.C.Sc., M.I.E.E. ‘ 

GEOMETRY, EXERCISES IN BUILDING. By Wilfred Chew 

GEOMETRY, TEST PapErs In. By W. E. Paterson, M.A., B.Sc. 
Points Essential to Answers, 1s. In one book 


GRAPHIC STATICS, ELEMENTARY. By J. T. Wight, A.M.I. Mech.E. 


KILOGRAMS INTO AVOIRDUPOIS, TABLE FOR THE CONVERSION 
or. Compiled by Redvers Elder. On aper 

LOGARITHMS FOR BEGINNERS. By C. N Pickworth, Wh.Sc. 
Eighth Edition 

LOGARITHMS, FIVE FIGURE, AND TRIGONOMETRICAL FUNCTIONS. 
By W. E. Dommett, A.M.I.A.E., and H. C. Hird, A.F.Ae.S 
(Reprinted from M athematical T ables) : 

LOGARITHMS SIMPLIFIED. By Ernest Card, B. Sc., and A. C. 
Parkinson, A.C.P. 

MATHEMATICS AND DRAWING, PRACTICAL. By Dalton Grange. 
With Answers ‘ 

MATHEMATICS, ENGINEERING, APPLICATION OF. ‘By Ww. C. 
Bickley, M.Sc. ‘ 

MATHEMATICS, EXPERIMENTAL. By G. R. Vine, B. Sc.— 
Book I, with Answers , ‘ ‘ ‘ 5 
Book II, with Answers . 

MATHEMATICS FOR ENGINEERS. " PRELIMINARY. “By wW. S. 
Ibbetson, B.Sc., A.M.I.E.E., M.I.Mar.E. 

MATHEMATICS FOR TECHNICAL STUDENTS. By G, E. Hall, B. Sc. 

MATHEMATICS, Practica. By Louis Toft, M.Sc. (Tech.), and 
A. D. D. McKay, M.A. . . (In the Press) 

MATHFMATICS, INDUSTRIAL (PaBLIMINARY), By G. W. Sone 
fellow . ‘ ; ; . . 
With Answers 

MATHEMATICS, INTRODUCTORY. By J. E. Rowe, Ph.D. . 

MEASURING AND MANURING LAND, AND THATCHERS’ WORK, 
TABLES FoR. By J. Cullyer. Twentieth a eae ‘ : 

MECHANICAL Tasies. By J. Foden. ; 
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Mathematics for Engineers—contd. $. 


MECHANICAL ENGINEERING DETAIL TaBLEs. By John P. 
Ross . 
METALWORKER’ 5 PRACTICAL CALCULATOR, Tur. By J. Matheson 
METRIC CONVERSION TABLES. By W. E. Dommett, A.M.I.A.E. 
Metric LENGTHS TO FEET AND INCHES, TABLE FOR THE CON- 
VERSION OF, Compiled by Redvers Elder . 1 
MINING MATHEMATICS (PRELIMINARY). By ene WwW. String- 
fellow . : ; ; ‘ : 1 
With Answers F 2 
QUANTITIES AND QUANTITY TAKING. By W.E. Davis. Seventh 
Edition. Revised by P. T. Walters, F.S.I., F.I.Arb.. . 6 
REINFORCED CONCRETE MEMBERS, SIMPLIFIED METHODS oF 
CALCULATING. By W.N. Twelvetrees, M.I.M.E., A.M.1.E.E. 
Second Edition, Revised and Enlarged ‘ 5 
SLIDE Rutz, Tue. By C. N. Pickworth, Wh.Sc. Seventeenth 
Edition, Revised . 3 
Supe Rute: Its OPERATIONS: AND Dicit ‘RuLEs, Tue. By 
A. Lovat Higgins, A.M. Inst. CE. . : - 
STEEL'S TABLES. Compiled by Joseph Steel 3 
TELEGRAPHY AND TELEPHONY, ARITHMETIC OF. By E. 
Herbert, M.I.E.E., and R. G. de Wardt . : : : 
5 


mm bos) 


TEXTILE CALCULATIONS. By J. H. Whitwam, B. Sc. . 2 
TRIGONOMETRY FOR ENGINEERS, A PRIMER OF. By W. G. 
Dunkley, B.Sc. (Hons.) . ‘ i : ' 
TRIGONOMETRY FOR NAVIGATING OFFICERS. By W. Percy 
Winter, B.Sc. (Hons.), Lond. : . 10 
TRIGONOMETRY, PRACTICAL. By Henry Adams, M.1.C.E , 
M.I.M.E., F.S.I. Third Edition, Revised and Enlarged 5 
VENTILATION, PUMPING, AND HAULAGE, MATHEMATICS OF. By 
F., Birks é , 3 , . Ss 
WorksHOP ARITHMETIC, First STEPS IN. By H. P. Green 1 


MISCELLANEOUS TECHNICAL BOOKS 


BREWING AND Mattinc. By J. Ross Mackenzie, F.C.S., 

F.R.M.S. Second Edition ; ‘ ‘ ° ‘ . 8 
BUILDER’S BusinEss MANAGEMENT. By J. H. Bennetts, 

A.J.O.B, ; ‘ : ; ‘ ‘ : , . 10 
Ceramic INDUSTRIES PocKET Book. By A. B. Searle . . 8 
ELECTRICAL HousEcraFT. By R. W. Kennedy 2 
ENGINEERING Economics. By T. H. Burnham, B.Sc. (Hons.), 


B.Com., A.M.I.Mech.E. Secon Edition . 10 
ENGINEERING INQUIRIES, DATA FOR. oe J C. Connan, B. Sc., 

A.M.LE.E., O.B.E. ‘ : . 12 
ESTIMATING. By T. H. Hargrave 7 
FURNITURE STYLES, THE. By H. E. Binstead. Second Edition 10 
GLUE AND GeLatinz. By P. I. Smith : . 8 
GRAMOPHONE HANDBOOK, THE. By W. S. Rogers. 2 


HAIRDRESSING, THE ART AND CraFT oF. Edited by Gilbert A. 
Foan . F ; , ‘ : : ; 60 
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Miscellaneous Technical Books—contd. 


LIGHTNING CONDUCTORS AND LIGHTNING GUARDS. By Sir 
Oliver J. Lodge, F.R.S., LL.D., D.Sc., M.I.E.E. 

Music ENGRAVING AND PRINTING. By Wm. Gamble 

Perrotzeum. By Albert Lidgett. Third Edition. 

PRECIOUS AND SEMI-PRECIOUS STONES. By Michael Wein’ stein 
Second Edition ; : : ; 

PRINTING. By H. A. Maddox . ‘ 

REFRACTORIES FOR FURNACES, CRUCIBLES, ETC, By A. B. 
Searle . 

REFRIGERATION, MECHANICAL. By Hal ‘Williams, M. I.Mech. E., 
M.I.E.E., M. I.Struct.E. Third Edition . 

SEED TESTING. By J. Stewart Remington 


PITMAN’S TECHNICAL PRIMERS 


Each in foolscap 8vo, cloth, about 120 pp., illustrated . . 
In each book of the series the fundamental principles of 
some subdivision of technology are treated in a practical 
manner, providing the student with a handy survey of the 

articular branch of technology with which he is concerned. 
ey should prove invaluable to the busy practical man who 
has not the time for more elaborate treatises. 

ABRASIVE MATERIALS. By A. B. Searle 

A.C. PROTECTIVE SYSTEMS AND GEARS. By J. Henderson, B.Sc., 
M.C., and C. W. Marshall, B.Sc., A.M.I.E.E. 

mar ote PowER TRANSMISSION. By W. G. Dunkley, B.Sc. 

ons.). 

BOILER INSPECTION AND MAINTENANCE. By R. Clayton. 

CaPSTAN AND AUTOMATIC LATHES. By Philip Gates. 

CENTRAL STATIONS, MODERN. By C. W. Marshall, B.Sc., 
M.I.E.E. Second Edition. 

Coat CutrTING MACHINERY, LONGWALL. By G, F. F. Eagar, 
M.I.Min.E. 

CONTINUOUS CURRENT ARMATURE WINDING. By F. M. Denton, 
A.C.G.1, A.Amer.L.E.E. 

CONTINUOUS CURRENT MACHINES, THE TESTING OF. By Charles 
F. Smith, D.Sc., M.I.E.E., A.M.1.C.E. 

CoTTON SPINNING MACHINERY AND Its Uszs. By Wm. Scott 
Taggart, M.I.Mech.E. 

DIESEL ENGINE. THE. By A. Orton. 

Drop ForRGING AND Drop STAMPING. By H. Hayes. 

ELectric CaBLes. By F. W. Main, A.M.I.E.E. Second 
Edition. 

ELECTRIC CRANES AND HAULING Macuinss. By F. E. Chilton, 
A.M.LE.E. 

ELECTRIC FURNACE, THE. By Frank J. Moffett, B.A., M.I.E.E., 
M.Cons.E. 

ELEctriC MoToRS, SMALL. By E. T. Painton, B.Sc., A.M.1.E.E. 

ELECTRICAL INSULATION. By W. S. Flight, A.M.I.E.E. 


20 
10 


DRO © Om coo *® 


PITMAN’S TECHNICAL PRIMERS 19 





Pitman’s Technical Primers—contd. s 

ELECTRICAL TRANSMISSION OF ENERGY. By W. M. Thornton, 2 
O.B.E., D.Sc., M.I.E.E. 

ELECTRICITY IN AGRICULTURE. By A. H. Allen, M.LE.E. 

ELECTRICITY IN STEEL Works. By Wm. McFarlane, B.Sc. 

ELECTRIFICATION OF RAILWays, THE. By H. F. Trewman, M.A. 

ELECTRO-DEPOSITION OF CoppEeR, THE. And Its Industral 
Applications. By Claude W. Denny, A.M.I.E.E. 

EXPLOSIVES, MANUFACTURE AND UsEs oF. By R. C. Farmer, 
O.B.E., D.Sc., Ph.D. 

FILTRATION. By T. R. Wollaston, M.I.Mech.E. 

FouNDRYWORK. By Ben Shaw and James Edgar. 

GRINDING MACHINES AND THEIR Uses. By Thos. R. Shaw, 
M.I.Mech.E. 

Hovusz DECORATIONS AND REPAIRS. By Wm. Prebble. 

Hypro-ELECTRIC DEVELOPMENT. By J. W. Meares, F.R.AS., 
M.Inst.C.E., M.I.E.E., M.Am.1.E.E. 

ILLUMINATING ENGINEERING, THE ELEMENTS oF. By A. P 
Trotter, M.I.E.E. 

INDUSTRIAL AND PoWER ALCOHOL. By R. C. Farmer, O.B.E., 
D.Sc., Ph.D., F.1.C. 

INDUSTRIAL ELECTRIC HEATING. By J.W. Beauchamp. M.I.E.E. 

INDUSTRIAL MOTOR CONTROL (DiRECT CURRENT). By A. T. 
Dover, M.I1.E.E. 

iad ores NITROGEN. By P. H. S. Kempton, B.Sc. (Hons.), 

SC. 

KINEMATOGRAPH STUDIO TECHNIQUE. By L. C. Macbean, 

LUBRICANTS AND LUBRICATION. By J. H. Hyde. 

MECHANICAL HANDLING OF Goops, THE. By C. H. Woodfield, 
M.1I.Mech.E. 

MECHANICAL STOKING. By D. Brownlie, B.Sc., A.M.I.M.E. 
(Double volume, price 5s. net.) 

METALLURGY OF IRON AND STEEL. Based on Notes by Sir 
Robert Hadfield. 

MUNICIPAL ENGINELRING. By H. Percy Boulnois, M.Inst.C.E., 
F.R.San.Inst., F.Inst.S.E. 

OILs, PIGMENTS, PAINTS, AND VARNISHES. By R. H. Truelove. 

PATTERNMAKING. By Ben Shaw and James Edgar. 

PETROL CARS AND Lorrigs. By F. Heap. 

PHOTOGRAPHIC TECHNIQUE. By L. J. Hibbert, F.R.P.S. 
Second Edition. 

PNEUMATIC CONVEYING. By E. G. Phillips, M.IE.E., 
A.M.I.Mech.E. 

Power Factor CorRRECTION. By A. E. Clayton, B.Sc. (Eng.) 
Lond., A.K.C., A.M.I.E.E. 

RADIOACTIVITY AND RAapIOACTIVE SUBSTANCES. By J. 
Chadwick, M.Sc., Ph.D. Third Edition. 

RAILWAY SIGNALLING: AUToMATIC. By F. Raynar Wilson. 

RAILWAY SIGNALLING: MECHANICAL. By F, Raynar Wilson. 

SEWERS AND SEWERAGE. By H. Gilbert Whyatt, M.I.C.E., 
F,.R.San.I. Second Edition. 
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Pitman’s Technical Primers—contd. 


SPARKING PLucs. By A. P. Young and H. Warren. 

STEAM ENGINE VALVES AND VALVE Gzars. By E. L. Ahrons, 
M.I.Mech.E., M.1I.Loco.E. 

StzaAM Locomotive, THe. By E. L. Ahrons, M.1.Mech.E., 
M.I.Loco.E. 

StzaM LocoMOTIVE CONSTRUCTION AND MAINTENANCE. By E. 
L. Ahrons, M.I.Mech.E., M.I.Loco.E. 

STEELS, SPgcIAL. Based on Notes by Sir Robert Hadfield, 
Bart.; compiled by H. T. Burnham, B.Sc. (Double volume, 
price 5s.) 

STEELWORK, STRUCTURAL. By Wm. H. Black. 

STREETS, ROADS, AND PAVEMENTS. By H. Gilbert Whyatt, 
M.Inst.C.E., M.R.San.I. Second Edition. 

SWITCHBOARDS, HicH Tension. By Henry E. Poole, B.Sc. 
(Hons.), Lond., A.C.G.I., A.M.I.E.E. 

SWITCHGEAR, H1GH TENSION. By Henry E. Poole, B.Sc.(Hons.), 
A.C.G.1., A.M.1.E.E. 

SWITCHING AND SWITCHGEAR. By Henry E. Poole, B.Sc.(Hons.), 
A.C.G.1., A.M.LE.E. 

TELEPHONES, Automatic. By F. A. Ellson, B.Sc., A.M.I.E.E. 
(Double volume, price 5s.) 

TipaL Power. By A. M. A. Struben, O.B.E., A.M.Inst.C.E. 
Too, AND MACHINE SETTING. For Milling, Drilling, Tapping, 
Boring, Grinding, and Press Work. By Philip Gates. 

Town Gas MANUFACTURE. By Ralph Staley, M.C. 

TracTion Motor Controt (Direct CuRRENT). By A. T. 
Dover, M.I.E.E. 

TRANSFORMERS AND ALTERNATING CURRENT MACHINES, THE 
TESTING OF. By Charles F. Smith, D.Sc., A.M. Inst.C.E., 
Wh.Sc. 

TRANSFORMERS, HIGH VOLTAGE Power. By Wm. T. Taylor, 
M.Inst.C.E., M.I.E.E. 

TRANSFORMERS SMALL SINGLE-PHASE. By Edgar T. Painton, 
B.Sc. Eng. (Hons.) Lond., A.M.I.E.E. 

WaTER POWER ENGINEERING. By F. F. Fergusson, C.E., 
F.G.S., F.R.G.S. Third Edition. 

WIRELESS TELEGRAPHY, Continuous Wave. By B. E. G. 
Mittell, A.M.I.E.E. 

WIRELESS TELEGRAPHY, Directive. Direction and Position 
Finding, etc. By L. H. Walter, M.A. (Cantab.), A.M.I.E.E. 

X-Rays, InpustRIAL APPLICATION oF. By P. H. S. Kempton, 
B.Sc. (Hons.)., A.R.C.Sc. 


COMMON COMMODITIES AND 
INDUSTRIES SERIES 
Each book is crown 8vo, cloth, with many illustrations, etc. . 
In each of the handbooks in this series a particular product 
sree is treated by an expert writer and practical man 
of business. 
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Common Commodities Series—contd. 
Acips, ALKALIS, AND SaLts. By G. H. J. Adlam, M.A., B.Sc., 
FCS 


AsBESTOS. By A. Leonard Summers. 

BoOKBINDING CRAFT AND INDUSTRY, THE. By T. Harrison. 

Booxs: From THE MS. To THE BOOKSELLER. By J. L. Young. 

Boot AND SHOE INpustTRY, THE. By J. S. Harding, F.B.S.I. 
Second Edition. 

BREAD AND BREAD BAKING. By John Stewart. 

BRUSHMAKER. THE. By Wm. Kiddier. 

BUTTER AND CHEESE. By C. W. Walker Tisdale, F.C.S., and 
Jean Jones, B.D.F.D., N.D.D. Second Edition. 

Button Inpustry, THE. By W. Unite Jones. 

CarpEts. By Reginald S. Brinton. 

CLAYS AND CLay Propvucts. By Alfred B. Searle. 

CLocks AND WATCHES. By G. L. Overton. 

CLOTHS AND THE CLOTH TRADE. By J. A. Hunter. 

CLOTHING INDUSTRY, THE. By B. W. Poole. 

Coa. Its Origin, Method of Working, and Preparation for the 
Market. By Francis H. Wilson, M.Inst.M.E. 

Coat Tar. By A. R. Warnes, F.C.S., A.I.Mech.E. 

CoFFEE. From the Grower to Consumer. By B. B. Keable. 

CoLp STORAGE AND IcE Maxina. By B. H. Springett. 

CONCRETE AND REINFORCED CONCRETE. By W. Noble Twelve- 
trees, M.I.M.E., A.M.1LE.E. 

Copper. From the Ore to the Metal. By H. K. Picard, M.Inst. 
of Min. and Met. 

CORDAGE AND CORDAGE HEMP AND FiBRES. By T. Woodhouse 
and P. Kilgour. 

CoRN TRADE, THE BRITISH. By A. Barker. 

Corton. From the Raw Material to the Finished Product. By 
R. J. Peake. 

CoTton SPINNING. By A. S. Wade. 

DruGs IN ComMERCE. By J. Humphrey, Ph.C., F.J.I. 

DYES AND THEIR APPLICATION TO TEXTILE Fasrics. By A. j. 
Hall, B.Sc., F.LC., F.CS. 

Evsctricity. By R. E. Neale, B.Sc. (Hons.). 

ENGRAVING. By T. W. Lascelles. 

EXPLosives, MopERN. By §. I. Levy, B.A., B.Sc., F.1.C. 

FERTILIZERS. By H. Cave. 

Fisninc Inpustry, THE. By W. E. Gibbs, D.Sc. 

FURNITURE. By H. E. Binstead. Second Edition. 

FURS AND THE Fur TRADE. By J.C. Sachs. Third Edition. 

Gas anp Gas Maxina. By W. H. Y. Webber, C.E. 

GLass AND GLass MANUFACTURE. By P. Marson, Honours and 
Medallist in Glass Manufacture. 

GLOVES AND THE GLOVE TRADE. By B. E. Ellis. 

GoLp. By Benjamin White. 

GuMs AND Resins, Their Occurrence, i aa and Uses. 
By Ernest J. Parry, B.Sc., F.I.C., F.C.S 

Inx. By C. Ainsworth Mitchell, M.A., F.I. C. 
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Common Commodities Series—contd. 
IRON AND STEEL, Their Production and Manufacture. By C. 


ow 
o® 


IRONFOUNDING. By B. Whiteley. 

Jute Inpustry, THE. By T. Woodhouse and P. Kilgour. 

Kwnitrep Fasrics. By John Chamberlain and James H. 
Quilter. 

Leap. Including Lead Pigments. By J. A. Smythe, Ph.D., 
D.S 


SC. 

LEATHER. From the Raw Material to the Finished Product. 
By K. J. Adcock. 

Linen. From the Field to the Finished Product. By Alfred S. 
Moore. 

Locxs AND Lock Maxinc. By F. J. Butter. Second Editioh. 

MatcH Inpustry, THE. By W. H. Dixon. 

Mzat InNpustTRY, THE. By Walter Wood. 

‘O1rts. Animal, Vegetable, Essential, and Mineral. By C. 
Ainsworth Mitchell, M.A., F.I.C. 

PAINTS AND VARNISHES. By A. S. Jennings, F.I.B.D. 

PaPER. Its History, Sources, and Production. By Harry A. 
Maddox, Silver Medallist Papermaking. Third Edition. 
PERFUMERY, Raw MATERIALS oF. By E. J. Parry, B.Sc., 

F.1.C., F.C.S. 

PHOTOGRAPHY. By William Gamble, F.R.P.S. 

PLatinuM Metats. By E. A. Smith, A.R.S.M., M.I.M.M. 

Pottery. By C. J. Noke and H. J. Plant. 

Ricg. By C. E. Douglas, M.I.Mech.E. 

RuBBER. Production and Utilization of the Raw Product. 
By H. P. Stevens, M.A., Ph.D., F.I.C., and W. H. Stevens, 
A.R.C.Sc., A.I.C, Third Edition. 

SALT. By A. F. Calvert, F.C.S. 

SILK. Its Production and Manufacture. By Luther Hooper. 

Soap, Its Composition, Manufacture, and Properties. By 
William A, Simmons, B.Sc. (Lond.), F.C.S. 

SPONGES. By E. J. J. Cresswell. Second Edition. 

STARCH AND STARCH Propucts. By H. A. Auden, D.Sc., F.C.S. 

STONES AND QUARRIES. By J. Allen Howe, O.B.E., B.Sc., 
M. Inst, Min. and Met. 

Sucar. Cane and Beet. By the late Geo. Martineau, C.B., and 
Revised by F. C. Eastick, M.A. Fifth Edition. 

SULPHUR AND THE SULPHUR INDUSTRY. By Harold A. Auden, 
M.Sc., D.Sc., F.C.S. 

‘Tza. From Grower to Consumer. By A. Ibbetson. 

TELEGRAPHY, TELEPHONY, AND WIRELESS. By Joseph Poole, 
A.M.1.E.E. 

TEXTILE BLEACHING. By Alex. B. Steven, B.Sc. (Lond.), F.I.C. 

TimBER. From the Forest to Its Use in Commerce. By W. 
Bullock. Second Edition. 

Tin anp THE Tin Inpustry. By A. H. Mundey. Second 

Edition. : 

‘Topacco, From Grower to Smoker. By A. E, Tanner. 
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WEAVING. By W. P. Crankshaw. 3 
WHEAT AND Its Propucts. By Andrew Millar. 
WINE AND THE WINE TRADE. By André L. Simon. 
Woot. From the Raw Material to the Finished Product. By 
J. A. Hunter. 
WorstTeEp Inpustry, THE. By J. Dumville and S, Kershaw. 
Second Edition. 
Zinc AND ITs ALLoys. By T. E. Lones, M.A., LL.D., B.Sc. 


RAW MATERIALS OF COMMERCE 


Edited by J. H. Vanstonz, F.R.G.S. Assisted by 
Specialist Contributors. 


In two volumes, demy 4to, cloth gilt, 804 pp., with 
numerous illustrations. Complete 40s. net. 


A descriptive account of the vegetable, animal, 
mineral, and synthetic products of the world and of 
their commercial uses. 


The following Catalogues will be sent post free on application 
Scientific and Teehnical, Educational, Commercial, Shorthand, 
Foreign Languages, and Art 


PITMAN’S SHORTHAND 


INVALUABLE TO ALL BUSINESS AND PROFESSIONAL MEN 


DEFINITIONS AND FORMULAE 
FOR STUDENTS 


This series of booklets is intended to provide students with all 
necessary definitions and formulae in a convenient form. 


AERONAUTICS. By J. D. Frier, A.R.C.Sc., D.I.C. 

APPLIED MECHANICS. By E. H. Lewitt. B.Sc., A.M.I.Mech.E. 
Buitpine. By T. Corkhill, F.B.1.C.C., M.1.Str.E. 

CuHEMIstrY. By W. G. Cargy, F.I.C. 

CoaL MINING. By M. D. Williams, F.G.S. 

ELECTRICAL. By Philip Kemp, M.Sc., M.I.E.E., Assoc.A.I.E.E. 


ELECTRICAL INSTALLATION WoRK. By F. Peake Sexton, A.R.C.S., 
A.M.I1.E.E. 


Heat ENGINES. By Arnold Rimmer, B.Eng. 

LIGHT AND SOUND. By P. K. Bowes, M.A., B.Sc. 

MARINE ENGINEERING. By E. Wood, B.Sc. 

PRACTICAL MATHEMATICS. By Louis Toft, M.Sc. 
Each about 32 pp. Price 6d. net. 


PITMAN’S 
TECHNICAL DICTIONARY 


ENGINEERING AND INDUSTRIAL 
SCIENCE 


IN SEVEN LANGUAGES 
ENGLISH, FRENCH, SPANISH, ITALIAN, 
PORTUGUESE, RUSSIAN, AND GERMAN 
Edited by 
ERNEST SLATER, M.I.E.E., M.I.Mech.E. 
In Collaboration with Leading Authorities 


Complete in four volumes. Crown 4to, buckram gilt, 28 8s. net. 
Complete Index for each language in preparation 
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PRINTED IN GREAT BRITAIN AT THE PITMAN PRESS, BATH 
(2083) 


